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a proportional refrigerant pressure control, the existing method of secondary

compartment temperature control is to cycle on and off the liquid refrigerant line to
the secondary compartment evaporator. This method of cycling the secondary
evaporator liquid refrigerant line on and off to control the temperature in the
secondary compartment cannot achieve the temperature regulation tolerance that is
needed in many applications. Therefore what is needed is a method and apparatus to

improve the temperature regulation in a secondary refrigerated compartment.
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the primary compartment expansion device. The primary compartment expansion
device is coupled to the condenser, and a primary refrigerant flow through the
primary compartment evaporator is controlled by a controller using a primary
compartment temperature feedback from a temperature sensor in the primary
compartment to control the temperature in the primary compartment. The
refrigerated transport system also includes at least one secondary compartment

evaporator to accept heat from the air in a secondary compartment and to transfer
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to maintain all compartments at their respective setpoint temperatures.
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Detailed Description of the Invention

[0018] The solution to the problem of achieving precision temperature
control in a secondary transportation compartment as shown in FIG. 1 is to regulate
the secondary compartment evaporator suction pressure and thereby refrigerant
flow. One advantageous way to regulate second compartment evaporator suction
pressure is by the use of an electronic suction modulation vaive (ESMV) such as
shown in FIG. 1 by ESMV 108 to control the suction pressure from a secondary
compartment evaporator 109. In this manner the temperature in the secondary

compartment can be controlled as required, for instance to within plus or minus one
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compartment of FIG. 1. The temperature in main compartment (compartment 1)
202 can be monitored by a temperature sensor 204, such as a thermistor. Electronic
signal conditioning block 207 functions, such as providing a supply voltage and
resistor divider to read the resistance of a thermistor, and electronic filtering, can be

provided by signal conditioning block 207. Block 205 is representative of a that part
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senpheicaperRIre wepuviEin s renge ofdbent - 1 °Q drurthgetupiagef BIDS\WY
63% §Mﬁ) vidtli Ot EB R PResdn fl‘ﬁlf%e Pk ‘?érh&g SN R sugglyc an

u atl ng positions w thin about m nutes and
tmnweeéwe oyer dirrey SYROSTS!, thdmrfp&mp@ommanommment

LREE g BRI U A R 19
tmlagagﬂlert@ﬁpqr@meaf the hostanepatmienivirel an tdfrefitgstant cyclmg
3 xitpo%on o122 tie hgperadil 0t '?e%c{t?e ar&n%HP§ Rt F1G. 5,

ol nt ese se s rep Fase he case
daifera‘ iteex be seen thatastthertrigaruit meneﬁyq]eglmnmd off(BEPHET Olimnﬂ

034 e Bk S B SURRL BT B STl e
dﬁﬁfl- tﬁ ed tetnqmrimlj{rgt;agn}aﬁzn traggemts gbagﬂépteﬂalmfon uia&ys'gtpkljv diﬂ]]eﬂshable
Rl e d et BBt ot s PEh A G AP

Iixo@ﬁﬁlti;aﬁnganﬁieﬂt refrigbiated cothiaérameR®niathet $t8p.r ange of t he
renote conpartnment supply tenperature over time. By
contrast, the performance of a two conpart nent

example 4:
[0033] A two compartment refrigerated container was built using the

inventive dual suction temperature control method. FIG. 6 shows a refrigeration
diagram representative of the dual compartment container. A HAR container unit
610 manufactured by the Carrier Corporation under the trade name “Transicold”

provides the host compartment cooling. A Carrier Transicold MVD 1100 Vector
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refrigerated transport operated according to the prior
art with suction control for regulating the

W@ eoopes4assire of the host conpartnent and on / BET/US2006/002444
refrigerant cycling control to regulate the

r@xﬂpt% %pldfa%orchfmt %26 %P&Smﬁ@cm%ée%ﬂ{ a kﬁﬁé@%@f& sf.l:dtfén

It can seen that as the ref rlggrant I ne

."@Iv@y@:z é@oammufwmre(dmyw Siarlan @ompsuomp )1344Ahe
@g@g&ﬁgﬂ ge%v 1@@AH&%ah%&fa&ﬁieﬁi?;glhe\%koﬁ CB}ﬁoFQ?'bﬁ‘ wWalaRd

erature regulation ran
Unitbe eptoddxpatision \mlmy At Spoelan bdimqb bnd shintolff ‘etl\mﬁia aod613

RGO &SRR BB UAL RNLTA YBl, SO

=Cco riger at
cﬁapttall reeeiven hlﬁhwwmtthfan eafrlglmrp stomganﬁns 646 ax{c(ﬂHf;‘)}ovAdet WO
tai ner was t o Us

art me r.at ed. i t he

SRR ik P DE B RO R leni@ e R 1S sltlee
Eh(ﬁimsﬁorsdﬁmmﬁrersa’fsbnsgei aid 607 adld eeguraBysteptiearistoat i ve of
the dual e on HAR cont |ne n
St s RERh T b0 T KT im GBS PR e
tHeawt&ll (Iaﬂﬁiragﬁ ,&06H Bahdie] Iﬁihﬂiél {js@lvf/ 59?31%410%1 orCSQU-FJ&ELﬂ)ﬂ%m&

. r ansi co ect nDte

S Rsal Do otk Sipp AR Pl G I B 15 B T oot
ebRphrtaelit ConSeednird Benéat 208 ol 081 dbdh DR PatBeéatitsiatl Ry
t he Sporlan Cor por(gtl on. A _134A (0Q689U2821) TXV 104

£Aeh Smowmwé&em &1 Jooph SYTiRih PerERmeRseyHs£pyndric Bas

WS BHstéMR kvith IR £QMBURs H¥RARE PPkl B- FIS. FRRASW AR laslséﬂdbl@d
line shutoff valve 612 and 613 was used in both t

HeskcommartnetselEsavigisonialer Fdrregee srapordiqrdsshogn by the

R hiblyeitlark8d+ A ’%nd&ﬁ&l?ds%%f‘ng%ﬂaﬁo tehtS SR IfdRe h&EJhAGT ant
storage. Fans 606 and 607 provi de evaporator air flow.

Ao dndeesdenser is proywntlpeateddn theight sidowall afitBe copipiisry
side therm stor tenperature sensors 602 and 604 and
return systemtherm stor tenperature sensors 603 and

d08344r e 101tisheuwdd brwntedibatrhile dre invantipabasiheenlillystratddeby

SE0 ey S0 hd Mgt ite 3o TR o HIBRGRY compartments

dincludimgserpgt gorspatenentse cani twtaddsl B2 additiGod SU.C$10m gduiesasgch
aggdgggqg%gmt tenperature sensor 204 or 2 11 as the

erature feedback signal for each suction pressure
dﬁﬂﬁSl] ol PDWHile @SM\SSZ)ﬂtee sncpiex faivemhmaebeamsseﬁom adrefarede

%'gfliséeggof tﬁéolv\gen[tll% oélgeg S_iyl%?;e é 8! Soglpvragv%se cngg e r,?itenta%b%x%pgse in
I‘p&%ch: ofthe @SMW ugiant ai ner. The renote evaporator is
TR, . BR8)BT B TR e B R o i
conditioning 207 and 212 as circuitry to convert a temperature sensitive resistance to
a proportional voltage representing that resistance that can be digitized and
correlated to a temperature. The circuitry has also been described as including
filtering such as by RC filtering. A sensor such as a thermistor is preferred at least
in part because it has a relatively large change in value over the typical tempetature

ranges encountered in refrigerated compartments. It should be noted however, that
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conpressor and condenser is shown |ocated in the right
side wall of the container. [0034] It should be noted

wao bav/osdids e t he i nvention has been il | ustrat edP@lUS2006/002444
enbodi nents having two conpartnents, that additiona

s eddtlea §f seunopthat car oicate o srg@hlhﬁbﬁwtidnﬁf%tag?é%‘é’ﬂ%‘{et e éf’

cap: si ng. addi ti.onal suction val ves SUCR I

ad?f@j? Bﬁgﬁg@g?ﬂ%’?&[ﬂ%g’é 8ppligptiqne Adsothettihae spuificirequirement
v afoy eigndi avrel ity BISERE 20NaR I i nent of .the
i neﬁg%' lgan ot hEr t 1[:lglels of szag?[ifﬂ%rf%@g @g%&glg%ﬁﬁgr Sutside of
Sgtlh ta + LSy 8”?’% Bicaene mfderntensosivkadinidvards]sAR&Ensors
Sethgiongdud2Qdil aedkd 2ibhal : : i bed therm stors
usj,ng, sianal. cond%lgél“i11 Eﬁ?{(ﬁg&g%ngﬁgs %hfggeasszagl? ? 07t spsarg

convert o2 {Epaie ths nefddosandPEion sontadiestlacis 205 and2 10,

prapeerksdlonad invélitoad [ at resistance that
calﬂ beLPdi .gi tiz e(gl. angul?: gﬂ“@ﬁ%&ﬁ t% 8fe§' 1P apales eleqiromics wyiag
ci’t @P'o% feppisand linsanmegaiive ésdibdch émpa STheredut Rione

f icbiiveFdidHoto %l phterin ensor such as a
t cer rthlctor(') @Lﬁ%}ay v Eﬁ’ tlg){l J[hlegya?gf gﬁlf‘iﬁ%g{r”tm%]é%ﬁte@ée it
h&85HPF% PatPipePyldibaother tyhasrogeudtion vak&s@hREH ardall input

U ¥igh&lgto JoRABR fiRl r es encountered in refrigerated
8 Itsué:ﬁogl}’?f&gbe not ed however, thatany type

c?&n}gart nments.
0 @hs;r tIﬁatperelmdm@tl?eatB sb@fb;ﬂbrsgp991?fﬁﬂ0°a?9f>ar{& a‘ﬁ.
NBAGHS, a m ght . be suitable for use in this
D e BB HE sHA By Hrtotsiehil e sonveredény b elromor
f Enads effie oncesmtiolar boirdgR sl aag aso.2,@@0%915%%11(3&;1?%%%@
b@)ob%gﬁi&‘gesisg&iag%oo‘y gutside of the compartment). For
exanpl e, ‘one no SP T SR phropGrional-integralwiarivhtive (RIDY or
s@ﬁ@@“r@admegrmea Ustps & do?ﬂﬁﬁtﬁ@ﬁcﬁ&rg%ﬁ\%es ‘BF&%H bh ite nn.]iep g{r'% n
0 uc smart sensor_ m ght also el
ﬁg"ﬁgg@?ﬁl lgﬁ“%f%'rswee%}mm% &Pthes|ferslkack2:08 catobl 210.

tegies aicludingtiess itradiepial B6huGP AR nteq sol el
1B A08LQ9: &l eCt T oni cs usi : }glbﬁafgﬁ%eicg% Cg‘?g%‘é eg aéﬁ'aﬁag/
I near hegat My ebgin te r?%é?iém rethrarlive oban ebaperan terving
conmetresompartferdiagd & adspsii ol the t s of
ﬁ?ﬁ(yt Jdnits he? etof or e dggg?dl %tg&?ex‘éﬁ@% %garsgreggm %gcgén the
ot her ?’%@E"%’f suction val ves that can anal og i nput
4043841 s t oWaIS kel P&} actl | ve. . [,0037] In a

o P e a?@eéﬁ%fggughﬁ Sé‘l‘%‘ ande part

RL ef.g?r‘f{ ed %gb()dl ment, controllers

OF “HPH b ETERC6 t0 the Pisrared motinas igsteanisia thesdrgiak St 78N

Ibe uadet@ydt b QAL Dint r. signals,off or on

g}%nt. rol Ler@g)ga[ ds Z%léﬁéaarlfgfﬁ%i‘%pmﬁl et Hietatlmay becaffeted
AR Brtheus dppartinerfing the spisitiar saspeadtheantdnEBRhs defined by the

platmpor t i onal -i ntegral -derivative (PID) or
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proportional -integral (Pl) loops to control the

suction val ves based on tenperature sensor 204 and 211
w0 eopesastir e neasurenents. O her feedback and PONUSN6/002444

strategies including |l ess traditional control |oop

appWeo@ihrs can be used as well as long as there is a

suction valve in the refrigerant return line of an

evapor akor Surefiigripted tff’élﬁwfé}'&t@mampnmg and it

r esponsd asenpkédsct b made in the
renot e con'pptf:lrtS rrentﬁ[ﬂa %@%Pﬁr@sv\ﬁ% %‘%an prRYdnE c?‘}ﬁ’\?’éﬁf ithsn
ha®HEeRe! [fQPRIPQ:@I thg sopdentservihe amﬂenlses tordohéshsdihe igh pressure
rev‘ragbletacaqughcbrggg\@re@l gherred node as illustrated in the
drawing, it wl uhder st ood by one skilled in the
art t hatPriggey %ﬂﬁl@acthmfgeergpqmtmdetaaaebt heayfr&ie tRf A8k hPfmar

f t h t and of
| peotphntaBON ARPHE MR o { Rl Sl oy %Sgﬁﬁm

r EPPPHEReRt svRpOrasnde mﬁUgwysﬂxe priceohphi@ent hE BIRLES SO

tq re refrigerant vapor to a
coninahihe ol FrR BT Sl wirpememexpRise odrs o

t cheg@rgjgwspgepssuro hqmﬂ tlenmsike pritgark lc&ﬁpaﬂfn?e‘ﬁ? N an AP Rvick Gn &

hi r npart ment evapor at or

r gl Rl fReh Hintion dedi< Cmpd e sadgmscmpd Emauy

arieftiggant flamghengl the pHgaty dofmpartth&ft %ba&;%fa@d}tls &JnErSHécﬁ%
Imoiﬂeltl%fgp” nmary conpartnment evaporato

r e? rigera GHRIAY ForaRartmentismper ﬁ%fﬂfeedbh@( i]bcvm Eéemyperature

c senperrin trentrinewppoiRtiteno dot R
CQS{H@J Ft (Sxpansplﬁoneglew ce fgliré%rnz%egﬁ[t{l/%%ﬁg%mary
ure

pres id fromthe primry conpartnent expansion

d evi cegt ldabl:e)nﬁ ety et eRER by o%&aﬂa%cé’e e?era?g'gp Ahgair in

led to the condenser, and & primary
gt

o F%‘ffé‘ﬁ’aftﬂ’@ntrﬂnfl ﬁe&irgps@bﬂag &eatten teﬂegﬁmm bmmmed Within

cﬂxatseroohdiaeyalcdhy AR Ve RirhiBF fA mpar t ment
tﬁ%r@ure fpeedback rromtzgl)lll‘?flf::l &gtr%zfl Speond rﬁ’sc8 PW“T%

fERt cvarprafontonpled tdﬂeseb@mpg/(cﬁhipaﬁmblﬁ t he

pﬂ‘?dpml‘cm deOidp 8r & s4 L SECO dary
ngré nt ev ap o?lz\nt (}?&J E)e@%lcr:‘lb@ efsreB?ﬂ Wéoﬁip?"m?flt
WRdisrige, élaﬁﬁsacrrxdmmpmamnam ex;raﬂsisﬂ daarwdemeumé’@{o the @

r@ﬁcﬂdnﬁ@f aHat econd
onpart nent Sgé\:/(glg%g%fg?e r %Vg Pﬁoﬁé} &°CR rlé evBpREept

CERPERIPHES Rentroflpd by e Nmmtlerwsmg ERedoh 8@ Loy eRiperature
oAkt di 2 BnRRARY &ln¥orS ﬂ}gaslgcton&‘ary compartment to control the

temperature in the secondary compartment and wherein a prioritizing algorithm
limits the maximum amount of refrigerant flow available to at least one limited
cooling compartment by holding a delta T (difference between the supply air
temperature and return air temperature) instead of a setpoint temperature in the at
least one limited cooling compartment when the available cooling capacity is

insufficient to hold a substantially constant temperature in all compartments.
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expansi on device for receiving |low pressure |liquid
fromthe secondary conpartnent expansi on device, the
W@ emonglass conpart ment expansi on devi ce coupl ePCT/US100€002444
condenser, and a secondary refrigerant flow through
t hed Becpteaofcls@nDanésR e KYMIY Ao d niroll ed by
b oopadh [l Y

a olle i ng a secondary conpart g
f e%%ﬁ%ﬁﬁb’ﬁﬁhzm mﬁ’éf%&r @ré&condenser fof mgﬂvheref:ﬁgmi@ﬁndéd, or
Cc owipae 50 B re in.the |
segondar %aggm%grt rrer}? %r{rﬁlg[%\?\ﬁtw%?g?%&g&fﬁic8?]i‘% APRRify, but the

al DBIPrEH condegger A PrevaRed frommperafing #fitid QEficént cooling

f | capacity dedanky oF allfhni i i ted coo)ing
congaﬁ:‘?_mﬁnt by ah%lng%r%ﬂé) a geaﬁtré %C##C%T&OWF%?“@H dO BeV el
t HETSEBI5E ranipprtsytigre pad the deltarltiofitiad atrtire AlldastREMALRL UT ©)
| Rein@atmétt i@&ﬁb;&%ﬁhﬁggﬁﬁat ure in the at |east one

limted cooling conpartnent Wwhen the avail abl e cooling
capacity is insufficient to hold a substantially

CaNshL . t I [].c artments. 2. The system
of el e TR e '8 oy SR BSaliog g e inmdliod py s

| icﬂ‘?gllt%né&awltl’ péthe Oghpmgoxk?lﬂaﬁﬁdeyse@forta:'g@veg%mégraﬁ&{ 109({,‘ r
CngRn n.refrigeratign load, or ere the
conpr egeg(g)rnT pg%a&taﬁgﬁlcoc %‘geﬁiﬁeé a‘f‘?é‘\ﬁ@?f§le§lh¢qqllég edpacitss birt they
c &pRRIPEs)T andihe ¢ondersarps @ EddteddHiEh SpeeatmQ 0GP §1ﬁﬁri|§1§]t3:ooling

p rating at the sufficrent coo
O sk OF R B hesRe o it sunpletoqmmver

pesfigeratesipingpdrosypteineind tealeie T bF B8 LAHE o lngs%]r?eol?né{rt]eéi

Sy, delta T of the at the at [east

| iﬁ@%@%ﬁ%@gf%ﬁ%‘m@e giable by amoparatbrrum del ta T. 3.
The system of claim1l wherein the avail abl e cooling

C [ Is.limted by the cooling capacity of the

ch %g S%S}“s[eé? Ogﬂ%‘mclo?{g“éﬂg die nristaryorgesasdany ef agogesrat frigBrant

| fealis controlfed bg ah BIRCHERIIN.ESSHAL difioh ogvg%gﬁl,zﬁer have a
sufficient cooling capacity, %ut the co or and

t he condenser are prevented from operating at the
sufhé syisent ofeQHhiNGheFdR a6 inki of Lmt inmposed
QN AN eI.e{gItri cal power sgﬁgﬁawgy%g% ESP(JQ}ISCO““O ed by
P OUrGHIder sopliolen system and the delta T of the
at the at least one I[imted conpartnent is held to a
el.ta T sel ectable by an operator. 4. The system of
i feYE e i X Weergin theeeloptronic BeteriiaelasitroBAR @k ALHdge
sepper agvepdckf | ow is controlled by an electronic
suction nodul ation valve (ESM/). 5. The system of
claim4 wherein the primary or secondary ESW i s

GOTHe! sQtbB b PYind troni.c. Hbridge controller. 6.
The ss‘)%st em of CFQ?' h%%& t\f}\%erbé'idﬁe itﬁ@e&?r Yetheghhis coprdiei] iy e
S Htardganeratadsstepperthdsor mtyen.,

8. The system of claim 7 wherein the software generated stepper motor pattern
drives the H-bridge stepper drive pack to command the ESMV to a position |

responsive to a compartment temperature feedback signal to control the temperature
in the compartment.
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stepper drive pack. 7. The systemof claim®6 wherein
the H-bridge stepper drive pack is controlled by a
W@ ofoymew1ss gener at ed st epper notor pattern. 8. HAEEUS2006/002444
system of claim7 wherein the software generated
stepper notor pattern drives the H bridge stepper

drj pack tp co d the ESMW to a position

r eg-\églﬁ s??'%eé“ chlﬂ%nﬂﬁg%r Fipthsrimasypreseeanday compatinaeit

Si gmatratuee @AY (0] thedfstbenperature in the

conpartnent. 9. The systemof claim1l wherein the
primary or secondary conpartnent tenperature sensor is
a Ihergisgdi@n of dRm THBers: | erein the
tenFer atﬁ%t (in both et}rtéwlé%eret{%n‘gérr?/tﬁiéeﬁg{%ﬁbt & BUBAAng the

r eFYIngRY deiEigcratsasetpararmnts) isirsgulagitb attielsrahe oF at RhLHRBGE
ofmiatis briRa&tvipd ' : elvi.n except when there
is a cooling I}%é%?t?& l}eﬁkpﬂggéselaggﬁo%ﬁgmd INp8ed 08 ORE AAPS
c&ﬁ‘ﬁf’é‘ﬁ?’fﬁéﬂmgﬁm&eﬁs- The system of clai mlwherein the
primary refrigerated conpartnent and the secondary
refri ger ated conpartnent are housed within a container

sdl ea‘ %a’sfeprmﬁ ol lgwl(mm'? tife ptinansBRigeratatbAbA8hent and the
C QB . rcraft shippj ng .container, an ocean
shi ppiﬁrﬁ% F%%%"{r%%‘é"?‘f’mﬁmﬁwaa&? pRR e CRIHRIER, selgpted fom the
r &F9up @A Hanspert caRainéFheonsisigarNan hirgh@ Elﬂbﬂiné‘\’t@ﬁﬁﬁég%%ean

e ' ice is.a,thermal expansion valve
1%199}5}%%9%;%?%% tg?cmé |tr§}1?ﬁq&‘2£f%ﬂ?ﬁﬁ%?koaémri sing a heat

exchanger to exchange heat between an evaporator

r ' d ljquid refrigerant line to reduce
t e 118 Rl y el s Sotmn e s atipmolaspbision
efdlie(I8i\y of the TXV. 14. The systemof claim 13
conprising two or nore heat exchangers to further
i ncrease system capacity. 15. A nethod for creating

mid. Thpkstanedf dgariatoehs eam;ﬁ{s‘idéﬁﬂ{eats&@ﬁa%gertr{ﬁ‘g’i@?%gaegf .

PEESLsion tenperature control “‘conprisi
provi dithG VA EShiBHI R Re 8 Hawid rafriganp live i rgucpris sur e

rtefapergi@readibp ¥R lihe PXOYS ﬂ;ﬂ&ve@h&&ﬂ&gﬁ%ycogg}%gﬁ?\?r to

condense the high pressure refrigeran ‘0 a high
pressure |iquid; providing a primary conpartnent

eMa[dbE 8§ sBdm bpclélﬁlcﬁ%nﬁﬁﬁ?ihg MEPANE & Excihgngaers to further

increase system capacity.

15. A method for creating multiple refrigerated compartment spaces having

precision temperature control comprising the steps of:

providing a common compressor to supply high pressure refrigerant vapor;

providing a common condenser to condense the high pressure refrigerant
vapor to a high pressure liquid;

providing a primary compartment evaporator to accept heat from the air in a
primary compartment and to transfer the heat to a refrigerant;
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primary conpartnment and to transfer the heat to a
refrigerant; providing a secondary conpart nment

WE@EposasHr to accept heat fromthe air in a SECDOBANG002444
conpartnent and to transfer the heat to a refrigerant;

conpr %ﬁﬁ/ﬁdﬁgg 4 ;é%or(cﬁfyr doﬁﬁ)ﬁﬁiﬁém e%@%}% AeptiRat from the air in
refné%erant sup 3rt e refri erant VI a expan3|on

grytcempﬁ@nw whﬁe AR bg h%ﬁ@ta refjigpentat or and t he
secondahy %ﬂéwﬁfr’é& gvaporator; regul ating the
refriger arr? oW £ 0 1 he primary conpart ment evapor at or
and t kendsesegidarsfrigansar t ment evaporator to control
the t
ot por M 18 Pttt Ih SRMRAR WERRRo 18 pFERRE S iment
sivegrvadter dnd dim ssearidaryssppatmant exappmatort ment ; prioriti zi ng

t o TRBLHE R Bial ol b 1 %4”%@‘%@%3{&%‘““8* e
Ithmebmdgryro&)fnphgmmam/ap‘otmﬂ to c;:ormfo]lc thg tmnrtetaelrp in moth t y
e i.s insuffi

co&ggmpﬁ n%o re e&{v ot {)01P1i télg%eratgrreF usn'Fﬁe %mg%r%ﬁlﬁ eff]:gdback
rs@xpls(ﬁtowmcbmspmnm cdngrpiseatt ures. 16. The net hod of

cl ai m 15.wher erant flow.to all but
Cha olgiasE G Rombairienl Sy ideulb B Rt n@ PR 2t o
| doniphritraght m@ﬁ&h@ﬁmm&mﬁimmp&m#df atmut the plrl ority

coO a tnEnt e ere | I NSU |C|ent coo
i e E LAY B Ak e BHOMS S barfieis e there s

n@@ﬁaﬁém YSolmg ey tolR4IReih atl kb B par RGBS thelrttespective
npressor and the condenser have an insufficient

CSSQHPWEE‘}“’(P%%‘?% y for a given refrigeration |oad or,

the conpressor and the condenser have a sufficient
coollng capacity, but the conpressor and the condenser
dibe The Bptied of clpimp by Wheeindimineaeirigasnisllay foalldwt the Heipsityg
CRRPSrhdnt Q@Iﬁﬁﬁ%%@ tlﬁfme%hdd' s\'thtof hiﬁﬁ%ﬁ%@@hl@é}aﬁrﬂo@d RGlbhERb
power supply to power the refrigerated transport
sry@fl@rﬁonmartmmﬁewh%tthﬁws grulicigniroeingpeendiyio pegitiael ng
tc'BﬁpE@rEédtQ@crt@é?xt regﬂegmecs@ﬁ;%ﬁ l%ﬁlf)extai!ﬂ?es %@aﬂ%h@ E&Hpr@gsor and

regulating the refrigerant flow t primary

dempradenserhave ominsridciont capléingdapacie &im‘ﬁp refvigprationiend or,
%@Mﬁés?{r alﬂE % oRIRS MAY LeufttGnk E&hﬂg,pﬁia@l‘r% B &l ves
tro n bot

to co e tenperature | nt$ u3|ng
tcempmsmr andth centlsnssk arsiptavatted froro wperatittg at thepatitciepgcooling

g&?g%g@lﬂ o]f%h Ip%ﬁéd%%qm% ec&wﬁ stsu\ﬁdé’glrtt\?/.ggver the

I Ng ant via expansion
refr1 gerated transport system

17. The method of claim 15 wherein regulating the refrigerant flow comprises the
method step of regulating the refrigerant flow to the primary compartment
evaporator and the secondary compartment evaporator using electronic suction
modulation valves to control the temperature in both compartments using

temperature feedback signals from each respective compartment.
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conpri ses the nethod step of supplying the refrigerant
via thermal expansion valves to the primry

weomwpas4isent evaporator and the secondary ConpeeT/IEIN6/002444
evaporator. 19. The nethod of claim15 wherein

| 4 L Vi a expansion devices
cors Mclferhiforchlin 19 ST YpPuGEBRIFRERRAEs EFnger whee
vi eommisesithe meshod sisp ofisupplyingshd refrigb@nyih fidFryal expatnsiorl% tvalves
o BREE TR oSYBRALGEN lapfer ity Somidrg domenent sveporator

conprising the method step of coupling heat between an
grant line and a liquid

¢ o RS lglaty 1 Mh i)y o dhess Mawme wiegpansion devices
exaingnges the methodpePyEsubpI9ing e refr@BaN: V@4 thefeil Egl%ﬁﬂ@ﬁ valves
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using one or more heat exchangers to improve the efficiency of the thermal

expansion valves by reducing the temperature across the valves.

21. The method of claim 15 wherein prioritizing the compartments comprises the
method step of prioritizing the compartments by identifying at least one priority

compartment to be held at a setpoint temperature to at least within plus or minus one

kelvin of the setpoint temperature.
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