An Air-conditioner with- H gh-Efficiency Differential

Col d- val |veg otz 1385 i ' . Amended p@-ﬂgg”(,l@g%l cle 41)
" Technol ogy field "The present invention relates to a
air conditioning apparatus, particularly to a kind of |ow
pressure difference heat punp air conditioner with air energy as
refrigerating heating circul ati ng power. Technol ogy
Backgr ound The differential cold-valley pipe ( herein after
called J-pipe for short) is a kind of high efficiency heat
exchange device featuring a | arge heat flowrate per unit area
and enabling the end tenperature difference for heat -transm ssi on
to approach zero indefinitely. The Chi nese patent application No.
941, 121, 107.0 has put forward an " air energy 8-form circul ation
air conditioner” which is an all fresh air conditioner conposed
of an air energy heat punp J-pipe, a super condensation J-pipe, - a

| ow pressure difference energy transformati on heat punp M has rather
hi gh thernmodynam ¢ cycle efficiency and requires 100% out door fresh
air for both cool (heat) output in its air conditioning just for achieving

t he opti mal thernodynam c cycle efficiency. However, the
above-nenti oned techni cal schenme is mainly pointing to the
t heoretical research of 8-form circulation and in ned of further

i nprovenent with respect tREAEIIME INFORMAGZIOMNnge and t hernodynam c cycle
efficiency of J-pipe. THEILEVERYISYSTEM FORIAIRCRAEW problenms in its

cool i ng-wei ght ratio, volunetric ratio, i ndustrialization of
manuf act uri ng process and reduci ng product cost, hence it is
difficult to achieve a fundanental result in solving the three

maj or difficult problens ( high energy consunption, lowair quality, imted

use of CFCs (chl orofl uorocarbons). Summary of the present
i hvention In order to solve the above-nenti oned probl ens,

t he present invention puts forward a kind of high efficiency J-pipe air
condi ti oner 1

Cross Reference to Related Applications: _
Related subject matter is disclosed and claimed in a co-pending U.S.

Patent Application Serial No. 08/569,346 filed by S. Joseph Campanella on
December 8, 1995; in a co-pending U.S. Patent Apphmtxon of Robert L.
Johnstone et al, filed on November 5, 1996 and entitled “System for Providing
Location-Specific Data to a User” (Attorney’s File 33876); in a co-pending U.S.
Patent Application of S. Joseph Campanella, filed on November 5, 1996 and
entitled “Direct Radio Broadcast Receiver Providing Frame Synchronization

and Correlation for Time Division Multiplexed Transmissions” (Attorney’s File
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conprising differential cold-valley pipes JI-pipe and J2-pipe and a | ow
pressure wher ei n: A. In the heat exchanger Jl
Mul ti pl e‘ﬂé\%&%ﬁ strips and multiple-layer corrugated leF?'E’B?ﬂ’lS“SO
corrugations are stacked alternately-ad tightly clanped up into franes
conposed of rib- shaped clanping plates and tie rods, at the contact places
of said clanmping plates and step corrugations there are buffer cushions,
the step ducts F' in vertical parallel arrangenent to approxinate a
rectangl ed Qi I i [ fl ow
347 REAnY copRRirOS P2k AppREion S, Jdse ea@ag&na, flle?

di rection hape, verti cal vva surf
corrugat i ops Noveniber 50[199ésaubemktlddo‘ﬂgxremdiz;h¢ adqapé?d:ctwat forrmMat i ng

ports, at both ends of each at i on I ed the step
cor r ugat | oF’?@WW&d AW'?W% gqpi?ﬁ?fﬁ? "@z?ga#yﬁﬁ% IAfH?l’ Eﬂﬂ num
sheet), eaghg J_fﬁ)éé dani}Anel, Hled mrrké%bw%stxmsu&um&% n} §ggPEr at ure)

-tn (working™s ance ‘return vapor tenperafure) continuously tenperature
changi ng wBsihattinguBsdadost Ddtmvfopéstgdge Transmissiory andsBadio nijeceptien”

corrugat ed, pl at es e hi.n al um e nt.0 copper or
al uni num @{)‘ﬁ?mFﬂB "a}*"%g dl“larf°'|a?§f‘ [?E E’Q?PH&P&’ 8“%9@%1@&3& seri es,
at each tuggmganélkoewapfﬁlé&bﬂ NVelabBs5, 51996 had eftifld "8 yoRaSREMARRIE | S 2
curved con I’at tube end at the inlet and outlet of worKi ng

subst ance S$pasw Segowat ddsage cAmong dinoadeasty SexyingeRroviden™t (th neild i qui d

branch tub s.uctlon h 7 h tube
after bei n'g”?gﬁ e'&e d%%ogﬁbzﬁgﬁgﬁ?ﬁ’%ua sag&%% g“tm%% gﬂe?f

di stri but oONbvesabe©5)ep198d and aértitivdt MSaellite mayloaaoprdcwmg hstemnwn ng
l'iquid branch tube after_ bei n%q’connect ed in parallel with distributor is

agai n conn$witehing; UplinkSignals o ahigne; Diwision Pdultiplexed Ppwnlipk $‘§“’§6nnect ed
with the I Y. e e The
wul ti pl e- Igyer g’y?tqirelssrsw@tlmnﬁlcﬁ ?dxhgalygr PE%?‘? f}g}g‘?e |Jr;1f gtjep menbr ane
corrugat i oCampaselki aﬁledd oal Navember \5, atf96t agdt entitbdda fBatallite Pz)tlond‘ ranes

S?Tifﬁdcf’fgvﬁrsh%@s“a“d thing helrisbe b BuRilgies srd Chgibmes Mgt BB ™ °°°°

Oﬁémounﬁtﬁhe F{A@é&ﬁ? s Filg mm)c ahd i a P@péndiles 18T angenent

to appr oxi ne e a rectangl ed Torne nbrane corrugations and said J2

strips ar ePatent Aipiplivatitin of Si Joesepht Ganmpléa, fded eacNovemberch| 19861 andsur f ace of
menbr ane cor.t td o] v r Qn S heat
i nsul ati ng ‘Hb‘r@@ S%Fﬁb ﬁ’“gﬁ?a% g esgc r’ré’%'r ag%r%ggirlr |"%r§IQ here is a

rectangl EdAﬁgﬂmcﬁﬁ’C(Aﬁéﬁﬁ % FileUSBB77GNR dlBof saill’ d’ppllwi‘dﬁls rlgurgu bfpresshye vapor
di schargi ng tenperature of the |ow :
. incorporated herein by reference.

Field of the Invention:
The present invention relates generally to the transmission and reception
of information, and is particularly concerned with a system for providing real-

time audio, video and data transmissions to airline passengers.
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pressure punp)-t'1l (liquid state working substance tenperature after
condensaty ti nuously tenperature changi ng worki ng substance fl ow
passage f"é’?%’é&gg i nserting inner corrugated plates nmade SFTUSPHIB4 Y i num
sheet into 2-5 netallic (copper or atadm num flat tubes arranged in

paral |l el spacing and connected in series, at each turn of fl.ow of said
wor ki ng substance fl ow passage there is a curved conduit, the flat tube
ends at the inlet and outlet of working substance fl ow passages are

connect ed geﬁgl%%g idv&:?%“ YMvrthi@& i ncom ng vapor branch tube and out goi ng :
liquid br ; . ng vapor branch tube after being connected in
paral l el w th pisddrhairrafopreavide paysengtrs a(xariet)i oft enitértdioment pragrams,ct ed agai n

wi th inconm ng vapor fube, the outgoing branch tube.after being connected in

paral | el \inelndingemayies, scispeofeatuses, 3dvErtisiog, BEkh éB‘H"h@“‘f qther Wﬂ“a‘S‘gi n :

connect ed wiih, oL ig,%m,g; Y ipiGwdveReall BF tRis prbfifuks 2t Prit@drdedr anged in

paral | el Sv‘é%e&%rgdg?gﬁ apped nenbrane type evangr ating sd;rr?laces, ‘bet ween

menbr ane quandlyatonngnagiietiac espepncofrietimes ubays are monghs t pdomater thear ryi ng

yarns, the nenbrane co ruggtions are (':_\(Kﬁr,r tﬁ%i ns,.made of thi.n al um num
O -

sheet (or commmencemeni Pk thotighta (e &es Y &RIRS BASEO8SE Bt h

surf aces, ;g0dhdip ablal B (ke iBvaniHgs of High REndBS) lekvicat] SRMBIRANigHRS! de 1 O
form supporting ame step corrudations and with its.surfaces to formstep
nenbr anes teleplioneadalis, they rayé cut 9fffram live gewsesports ezents aadistherceventse
evaporating surfacgs, are nade of. cQrrosi.gn resi stant non-wpven fabric
(adhesi ve- a@&rf@m& °\/ﬁ°PFF°e%{tar§’qiﬁg‘g y %15 QU GPIRERON B0 WARES absor bi ng
capaci ty; ajrline fassehBérs ravhiRE &5 the thelkesPteléviisior: it iaThaliathlyt Weanthelie vapor

| b suction tube leading to J1 pipe and the incom ng vapor tube

| eadi ng t dlightsiaye Janded ah anaitpartp pastisalarly if armajer sews P FPOststeygRt Hay
conversion yalve in.betwe s | tween a
rat her | o%&ﬁ&’gﬁ& H@s%rpggé}ﬁsr’tgb%?&%gag g&?gﬁ?gra pﬁggﬁmg%‘%%r a %‘}r%ap%r essure P1
and can j GhKing)placerutad distagtiletation and(iomot ofi docabititerest atethe ipgssengertsg/ heat
generating capacity can be obtained when the circul ating working substance
i s a singldsstématignged (azeotropy) working substance, the [err]-form
circulation anc r aE Rl - O | s Lie highest
circul ation ef |glueur$21y£ enah%%%e?t%%%ﬁgg\t%? iaﬁgleu g‘?gnrbgga?s a wor ki ng
subst ance tpfismisivie daam tafrestridlrsogees thisdn dotab practieah way to provilerdal-at t ubes

in J1 strips and J2 strips therein of he.?bove-nentio ed J1, pipe and J2
pi pe of t HEmpnewsnd; PRjRnG, PEOELPS, £ aF1aF BAYeneE- c@r’i‘fé?f?ﬂggpgr c

direction ¢hir RRE feQiveS PifgeNSE most commercial radio and television broadcast
stations is limited to a distance on the order of 100 kilometers. For a turbine

-

aircraft flying at a speed in excess of 750 kilometers per hour, it is apparent that
the aircraft will be within range of a terrestrial broadcast station only for a short
period of time. This time interval will typically be less than the duration of
most types of news and entertainment programs. Another problem with
receiving terrestrial transmissions is that the relative distance between ‘the
aircraft and the broadcast statioh changes quickly as the aircraft travels along its
flight path, resulting in large variations in signal strengtil and transmission
quality. Moreover, for terrestrial transmissions which are capable of being



the step corrugations between J1 strips and nenbrane corrugati ons between
J2 stri psﬁargn%?trl buted in sector shape, when the plane and straight
ri b- shaped ¢ ng pl-ates are deformed to arc rib-shapedPeER 840 at es,
the plane and straight J1 pipe and J2 pipe will be deformed to arc J1' pipe
and J2' pipe; the flat tubes in the J2 strips of the above-nentioned and J2

pi pe can al so be replaced by netallic slender round tubes. The
present i nvent ion ainms at creating a kind of seri es J pi pe air conditioners
wi th rat her val ue ,at her, amc C cle

ef fici ency¥ea| ggs‘&cf 3 a‘f?%a%ﬁ’ %’e{ﬁgc@ﬂ?eé&%a ‘1 P

confronti nfhtEH@rerHEKﬁﬂipeﬁblgmﬂmphbﬂnl ng lndustry as hl gh ener gy
consunption, |low air qua [ limted use_ of Chl orofl| uorocarbons (CFCs).

The present i nvbnicppending, eammpnlyrassigned 115, Patent Applieation; Serig Ne. heat

exchange e I | L, utilization
of air enebgﬁbgﬂgﬁf‘gﬁy g#ﬁ’s"?‘ mﬁ%x%llgéé %‘E\l{)&cﬂr’lq% eih% & égjfer of

rat her snaldpafiikgRpphdtiondiigiifledr gevivesy, axadandebat cdltMoaMstr ather |ow
heat transm ssion te erature difference. Due to high efficiency

char act er i systess ipfdesr Thesystesy emplays three igeortationans satpllitesy eachnt
| nventi on 8” LiGo Phie @%Hﬁg\ﬂ{ﬁs dorlfik %H@ﬁsré&fﬁﬂ%ﬁagﬁé laa}é?'xHﬂ? oGgypi ed by

unit refri ra I nNg capati alr con I onl ng uri ng coSt, etc.
are super i pfinia®y ﬁuéﬁdadtmeddofa@mixbnomelpanhbleMg|rergwt:hmﬂutlhe abilityi ZatIOI’l of

air energy and non-i w, {.enper at-ur e fference at transfer
characteri & Bﬁcﬂﬁsﬁﬂe"@*ﬁ%"r&ﬁ%k@‘g& H‘?)IPF“FW itlst egral can
run at a C%eé e & gwafbea&dqeamw y for WRldicPoH tekt! brB Qi}d,@,vwr essure

punp ) value a uring [err]-formcirculation, and rn at COP val ue
above 30 dhe :mgbaieﬂ tbrfosth digital Strfeamsas iwideihait5dn.2.0 megiiﬂtse[beremgirdnat i on of

acconpanyi aw,n Fi 1|sa ch dla m.oft cle
pri ng}opl Z wgbft"Sr Wh gFPdé'P$| %fa‘rd’ Ihk‘?’ﬁe Fesent

i nventi on. broadas& éanl Snémﬁfeoéﬁhé(" ﬁkﬁnoﬁ defifrall ﬁuB lB&ted at ki @iscketeSsiee t Op Vi ew
of Fig.2 Fig.4 is an enlarged |eft sectional view of Fig. 2. Fig:5 is

a sect i onawithin thesplinle coveraggarea ol m satelibe or from rar plpeality Of:ngil‘Zld“al
Very Small Aperture Terminals (VSATSs) distributed throughout the uplink

coverage area of the satellite. Underlying the present invention is the

recognition that a satellite-based digital broadcast system of this type can be used
to provide real-time broadcast programs to aircraft in flight, without suffering
from the disadvantages and limitations of the prior art.

Summary of the Invention:
In view of the foregoing, it is an object of the present invention to

provide a system for delivering real-time broadcast programs to aircraft
passengers which does not suffer from significant range limitations, signal
strength variations or horizon blocking problems.

A further object of the present invention is to deliver broadcast programs
to aircraft on multiple channels, so that airline passengers can select from among

a large number of different programs.
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Fig.6 is a partial enlarged viewof designation 5 in Fig.2. | Fig.7 is a

secti onal wolggmgsb steps of the arc J2' pipe. Fig.8 is cfl‘h%@ Lew of Jl
pi pe. "Fig.9 is a top view of Fig.8. Fig. 10 is an ear?l argeal%g(?t
sectional view of Fig. 8. Fig 11 7% a structural schematic di agram of
J1 J2 [err] -formextension nmachine. Fig. 12 is a structural schematic
diagramof J1 J2 [err]-form w ndow nachi ne. Fig.13 is a structural
schematic diagramof JI' J2' [err]-formw ndow nachi ne. Fig. 14 is a -

structural scheanfirchetiabjecaof the presertoinventian in tei prowidenhathiavdio andFj g. 15 i s
a structural scge tic diagramof .J2' J2 err]-for1 hea{h g%ﬁe wi ndow
machi ne.  videpgbrog PLogr M c I, ARH0E CRETTF S @f aGFaf of 52 YBS 821 or m heat
punp type yiadaw;oRabivey servicesThe preferred enbodiment nmode of the present

i nvention . 3. L Fig, 1isa.
schemati ¢ di agr Anstilf fuitherudbiedtof theipresept inventiomds tr mpkatit passihle ton. Ji
is Jl pipe, J2 is J2 pipe, Mis |ow pLe re M S id]ary:tube; The
| ow pr essuFeStReHASTERE ’H’Hﬁ%’ﬁ sﬁfgmv%‘gﬂ“ﬁge}i f?@‘%ﬁeﬁe'\‘;%dp ﬁﬂt%%%f'ﬁ\]_z pi pe
and sucti op \aROby Rg?@%/s%f ditcrRftPSo thhebmaéasPPPﬁgriﬂﬁPQail&e&QBr@@ﬁﬁd in

bet ween a four-way “conversion valve; the capillary tube mis connected

bet ween t heirlihe companiggianibsgesernsd fof usgbythose companiesi nconi ng 1i qui d tube of
JI pi pe. Due_f 0 a rather ,high at_exchange,.efficien s 0l pe, the J1
pi pe and J2 pip B%faé’tﬁlo‘f}!’ﬁ%blfcqﬁ9€§‘et%rﬁ%3?3f‘%f‘te‘g%gﬁeeé&(lﬁ ‘sig) arat gn will
realize 0. ghaffitSbised digitd DréadciseBgstarh toeprpeidaired1€int bfcadene programihe
wor ki ng pressure of J1 pipe is Pl . the working, pressure of J2 pipe is

P2. Qut toewrcraftringlightr Bacawse of the Widerncenef geosraplicioyeragnthat apbaost ate i s
conveye | ASe 9Fh el AEREH. L ol 0ARn Bt chO U 642 7 P

I'ng nolsture at a4 state is

di schar ged ,Quffitatly lohg patied oftilnetoatiowlmobst tysespé lise braadodst programs The
liquid state dilute solutiogn x2 cgnposed abso:fi)ent tgnd corirespondi ng
ref ri ger anto beresgiysd in ap usmterrppted spanner.: jlgreoyer,fiye to the great ce

between the satellite and the aircraft (particularly in the case of a geostationary

satellite), problems arising from signal strength variations and horizon blocking
are minimized. _

In one aspect, therefore, the present invention is directed to a system for
providing real-time broadcast programs to aircraft passengers. . The system
comprises at least one terrestrial broadcast station for transmitting a plurality of
different broadcast programs, and a relay satellite for receiving and
retransmitting the broadcast programs. The retransmission from the relay
satellite occurs on a time division multiplex (TDM) downlink with different
ones of the broadcast programs being transmitted on different TDM channels in
the downlink. A broadcast receiver is carried on l;oard the aircraft, and includes
a demultiplexer for demultiplexing the TDM channels to reproduce the original
broadcast programs. Preferably, the broadcast receiver is adapted to receive and
reproduce both audio and video broadcasts, as well as to provide other types of

information delivery services. In a preferred embodiment of the invention, at



tenperature through capillary tube m being deconpressed to P1, in J1 pipe
is heate Lalr gradually fromtl[err]Jtn to a tenperature_ approachi ng a3
dry bul b%@rxr%’%rsga% ure of a mxture x3 of superheated refri’@%‘?’ﬁ%’”‘%or and
absor bent concentrated sol ution, x3 tkrough the | ow pressure punp Mis
pressurized to x| state of P2 to enter J2 and fromtn'-tl"' s gradually
cooled to dilute solution of x2. The concentrated absorbent sol ution being
cooled to tn'-tl" with its surface differential pressure being rather |ow
has a strqn L1 it thd BRS2aR st F%Eﬁtaﬂﬁ
equi libri 3%%%%%&8%?%3%‘?‘2@%&93%5‘9@&@g‘.‘p ' |Es rgt her P . The wi ndow
nmachi ne antle brssdent remdiet ixcadaptedtoi dectypti yhenarchypted bfoaticagthpeoigtamisency J pi pe
air conditioners are provided with a botfomtr é J0 the bottomtray is
st or ed mt@#t%IM?SWﬁnhﬁmﬁﬂ%éP%B?cféﬁﬂﬁrﬁg RTR% ytion at a certain |
| evel . The CO”QS”&@QPW%@{:@H&%&E@“&Q&%&P@ Akreltdd ol A9 Vh-bsariihe bottom
ed to 'S vent |

tray and is spray en atiron ducts F of J2 by water
ci rcul at i ngosdeasterrdiverdiog providingr phutalitytofriealgime Braidctst phegremsitoer

carrying and wat er absorhi capacity and can form,a lLarge supgrficial
evap)c/)r atg i rRdrcraft BASSETIZeRY vﬁé‘nng‘i% ?fﬂgmqrﬁﬁmg?wé’déﬁ ???e’i"ﬁ‘g_g?ahydr ous
layer has s¥Rliite BA04 ¢ BfRdion ARAHEIL \(ThM) dSwniink, 3HAHEfer8fRnes 'of

continuously conpl eted wet state. Hernce tl' can indefinitely approach wet
bul b t enpahathrosicast phograranticiag transmitted on' differepe TIMr channele ibethag i s

rather smg] |, .ihe oye-nentioned circulation..s an 8-formcircul ation,
Uhen ¢ he. clogimlthit; THE BEoatigst chebisg RompHse . Helif, erina, Sfied by e

4 CRRkAfP fbriebeiving the TDM dowalini 2 dénadillstoptoupldd ddhe 1atetan only be
heated to dry bulb tenperature of al (al<a3), the |owest tenperature tl' of

J2- pi pe cdor demodulatinghthee FOMdewnlinh, and B desprltiplexer coupledgto thed t he wet
changes. orieaieteedh 5 dept il dCrOUFHowbticl b6 FRebalod eBe Bighiar, T 1D
g\c/)(rjllj?/tGi E)(rjleﬂrrgfdc%%?g | rgu! ﬁt g??br m aﬁz fg?ﬁ?f Egr,vn\:. E)Ih gﬂlr;teingnai E)rres onds
to evaporator, 1&@&%@?@?%@?‘%&"&%@%%@“@%@?@ d P
absor ber. okgiateS bdleine Brdadfile iiloddditls N GrGANPLRhEAS. PIRS SHihoL Of J1 15

hi gher t hdn urrent alr conditroners, condensi ng tenperature
and pressubmpridesathe steps dfctmensntitting 3 ipburalityr efrdiffesent broadeast pregramshence -t he

| ow pressuyre pu M as_conpared wth ¢ ressors of .equal fl| ow.vol une
requires g{"ﬁgta_t png E’é’ge%??"i’)gﬁaﬁmggg tﬁ/i“t_ & s?tﬁpﬁ der: h W C8pacity
bei ng abl gkt GrbitchftapRdgPIBd frbni the relay skigllies k6 A8 difer#ft GANMHGRY i svgh Fi gur es

2,3,4,5,6, Fig. 2is afront view of J2 pipe, Fi g}_ 3 is a top,viewof J2
pi pe, Fi g.retransmission oreurging qnot time divisippmultiplox (FDND dewsdinkrsignals j s

sectional v}//ﬁf\ﬁlgércﬁ{ GHEeb Er?:“ﬂ:%:.&&?@ﬁrﬂmﬂ? being transmitted on different
TDM channels in the downlink signal; and receiving and demultiplexing the

downlink signal on board the aircraft to reproduce the original broadcast
programs.

Brief Description of the Drawings:
The various objects, advantages and novel features of the present

invention will be more readily understood from the following detailed

description when read in conjunction with the appended drawings, in which:

3



strips, Fig. 6 is a partial enlarged view of designation 5 in Fig. 2.

J2 stripswh ogigguer ane-type, step-shaped corrugated pl ates W@
corrugations) 2, clanping plates 3, tie rods 4, curved condui pads 7,

i ncom ng vapor branch tubes 8, paralle?s connecting tubes 9, incom ng vapor
tubes 9, incom ng vapor tubes 10, outgoing liquid branch tubes 11, parall el
connecting tubes 12, liquid supplying tubes 13, flat tubes 14, inner
corrugated pl atesl 5, nenbrane type evaporating surfaces 16, heat insul ating
ports 17, buffeFjgushi ams illkiGtrabiont of assdtellitetgsal digital lghoadwmitesyseanr yi ng
yarns 20, step-shaped corrugated plates ( step corrugations), 21, and

st ep- shapeahtmmwﬁkree @W@Mﬁbr%ﬁﬁ@ Hihigh g (the tprne ?‘H’n&%"}!. The
heat exchan t f Sl% Pi ormed by stackl ng alternately

mul ti pl e- |8§§F@/f§ r%‘%od ocFEhfolpcbl e-l ayer nenbrane corrugations 2 and
being tightly ck:ag:repl isip disgrand fIhseatingrthesashmt ini whichhapsweilive-basedng pl at es
3 and tie rods Ducts F of coollng air al-a4.is co stltﬁtedfrommenbrane

corrugat i odxglta&hm@?%ﬂ'ﬁt%"f & &YRE @HEB’“S# in Xig, ion 2
have each a .Ien ﬂg.hﬁ tr t pl aces
of cl anpi n§ % atpe ?igaedg‘g‘r’r gations g tﬁg?cg gérlgna el?’gél buffer
cushi ons 1gandwideh &osdmstptrinnnhsibxhst directlyi to iahsaitdraft inufligh¢ loWer aheonpl et e
fromtn' -tl’ on- i sot hermal wor ki ng substance passage, at the inlet of
wor ki ng sul§3t8nce there Is the incom ng vapor branch tube 8 connected in

paral l'el to thegparpld gl &eo0ReAhisHAtihl e Inbndt il WhichPakellit@badel®

I ncom ng vapor t e 10 at” the outl et of wor ki ng substance there is the
out goi ng | ldégitzlibbmah:sh systérm o:f]:hcmypeeﬂmaulatled in&igl 1 ein beouseddoquovide el

connectlng e 12 r dlst

the |iqui d é?d"i apd o %_ql}b@glgbapd“ﬂgl P%ﬁ@%ﬁ’r“f’anged in
par al | el smg ﬁ,,}&ﬁ{trﬁmﬁhkﬁepﬂiethW th inner corrugated pl ates
15 made of thin al um num sheet for enlarging heat dissipating area of

wor ki ng subst anFig. 4 illugtrates the details phhan on-boprd brondeast receiyersanssothsee are

B o conneceuipmsapat b B ipdhudd ' i diftharBit ArbuiBl celi il BroiacaeDn STE0
vapor br angRodraieni8g 1@Héc&tdi®cé%vﬂixﬂxubm of dipmdsene Hveatien.t ype

evaporating surfaces 16, between flat tubes 14 a r evapor ati ng
surfaces 16 ar e Threughoutithe drpmingss like gef ﬁ’&“ﬂj"aﬂﬁ%‘e?gf“’ ﬂg"b\ﬁ EFOLA P yi ng yarn

20 is divi gﬁgng mté#gm%ﬁydhgn&one by a heat insulating strip 19 nade of

5

heat insul a nce each flat tube 14 constitutes an

i sot hermal heat exchange zone, the flat tube can be made of thin netallic
tube about [err]6 mm pressed into narrow and thin flat tube. Fig. 5is
sectional view of slender round tubes of J2 strips. The

Detailed Description of the Preferred Embodiment:

A system for providing real-time broadcast programs to aircraft in
accordance with the present invention is preferably implemented in connection
with a satellite-based digital broadcast system ef the type described in the
aforementioned co-pending U.S. Patent Application Serial No. 08/569,346, filed
December 8, 1995, and in the other co-pending applications identified
previously. As shown in Fig. 1, digital broadcast system ;:;referably consists of
three geostationary satellites 10, 12 and 14 positioned above the principal land
masses of the earth outside the United States and Europe. Thus, the satellite 10

THIS SHEET HAS BEEN"
REPLACED . This Sheet Has Been Replaced

LTI




wor ki ng substance fl ow passages are slender round tubes-14" into which are
I nserted "g@g&%ls?gorrugat ed plates 15, each sl ender round tube 14 '
constitut Sot hermal heat -exchange zone with heat inB&H/HS7A§488trip 19
as boundary, the advantages of J2 st+8ps conposed of slender round tubes
14" lies in nore divided tenperature zones avail abl e and reduce the
pressure of menbrane corrugations 2 and clanping plates 3. Flat tubes 14
and sl ender round tubes 14' can be made of choice corrosion resistant netal
of high heaf.. L VA b Yoo f ' g,q,q,] terial,
surface ¢ ?}f‘gglg)sg%pﬁgéeg% g?‘ﬁé‘%%i%?nngnﬁdﬁ?&g&ﬁ?&?%?%e %ﬁﬁ%ﬁ{ﬂe to&?ai se

dur abi | i t ervice toefrick gad thoMiddle Eastndndhtte satilite détprawides(s@yviasitbithe or r ugat ed
fins are made of thin netall,ic sheet or ri‘?bo .of netallic wi.re mesh with
non- woversoRdisFR AndEAsheERy TEGIORG Oh AStEr  JSs ?w&f’ﬁ‘ef:‘“ﬁé’fg‘fg“f’%rq;eﬁch he tow
surfaces ﬁd%@ ' : InesBel 14V menbr anes
22 to corn(:g)(%tse%aln?r11g’1 ne r%ﬁﬂgﬁ?&&%ﬁﬁ%ﬁ&g?ﬂggﬁﬁfﬁver“(1:%1’: THW%P ﬁ@é’ice of
nmenbr ane eevérugedres 18 oPeazh satebite phai2 apddd ipfublsatiallnbrgers amddefines p 19 are

heat - oxch &g eracimp i FEaDG e Bieadiat FHHptai o bt et s B Pe Ut bul ence
to Strengggﬁ%};ﬂ@?ﬂon?%qr)ﬂﬁec@&&g@taﬁér&qﬁ}'ﬂﬁtﬂﬁ&sc&ﬁgiEﬁHWﬁﬁﬁkng frames

can be ma extra thin corrosion resistant netallic ( stainless steel or
st ai nl ess spotdreajnsstéanfteach satéllite 10pd2and 34§ very darge in ine amd@prairesaft ype

evaporating,surfaces 16, sie ra@eg 22. water- .carrydn arns,20 are
nmade of ca\gpdﬂ’ Xé‘é‘?@?&ﬁ"“éﬁg %V@R‘% ‘éoovff%e(”?a‘?{gasﬁa%ﬁ@ggﬁﬁegﬂabri c ) of
very stronguyPheit grdcéeds Albngnits fliphepatins dhld peeférbéd embodithient of thei st ened

state, the nenbrane type evaporating surfaces 1§, tﬁt g_p menbr anes 22,
wat er - car syster shawndnigah dogmlipk transmjgsions Requsin the frequensy baad off ducts F

constitut 0 t r@ﬁ? : ' deast :

and nenbrgg%; é?/g%)%rlgl%a%‘g@ rfa ’eégfg lﬁg\%ﬂf glrl%cgte&/af?rePn?vaporSgﬁe}l% surface
area, the Sepiey(BSS)Digital AgdicBradcast (CAB)VEhieisowithiarthe hdahd obratlict i ng
property; the water content st d jp.water-carryin ar,ns, 20 .can nmake F
surfaces @rrasendesc(ipR ﬁ&ompy%?stmé‘\gﬂsmw ‘Ex&g%dﬁl%bﬂ?%val of

wat er spr %‘tﬁyﬂs Kﬁ&{%haanj £ heA3teARES102119 an@Nd 1RF fxteﬂﬁexﬁleg BerRAFo50

strengthen the heat conductivity betweenJ2 strips ™l and menbrane
corrugat i and 7275 Miliz,evhick issnEheiXdandr ki ng under a continuously all- wetted

state, hence x an be,.cool ed, t o te_bulb te [

st ep- shaped du%ﬁé‘ g°8’&h"%é“’%‘e2‘?’b‘h§§ fforfnt%%'i%tr:ﬁr}g%?@%:i&og lglrll?gicgu%f nal fl ow
di r ect i ongpproxiatelys MagSllioA sguﬁe Hélonrbdif Risthin patverdistiibigidnbtasance. )
The m xture x|l of superheated refrigerant vapor and absqppbent concentrated

sol uti on &b#fparsdededbelpidB), dowa fram Jreams setepuppd M0 million square

kilometers within contours that are 8 dB down from beam center. The. beam

center margin is 14 dB based on a receiver gain-to-temperature ratio of -13 dB/K.
Referring now to Fig. 2, uplink signals generated by a plurality of VSAT-
type broadcast stations 2 are modulated on up to 288 separate frequency division
multiple access (FDMA) channels 22 and are transmitted to one of the satellites.
The satellite 10 is shown merely by way of example, although it will be
understood that similar signals are transmitted to the satellites 12 and 14 by
broadcast stations located in their respective coverage regions. Each broadcast
station 20 preferably has the ability to uplink directly from its own facilities to



enters fromincom ng vapor tubes 10 through parallel connecting tubes ( or
di stri butypeifkse Nt 0 various incom ng vapor branch tubes Lt e
solution x2 which-is cool ed gradually and non-isot her nmal | 3?%’@#*'&4 1"

to wet bulb tenperature of al in thef?at tubes 14 ( or slender round tubes:
14') of J2 strips 1 converges fromthe outgoing |liquid branch tubes into
the parallel connecting tubes (or distributors) 12 and fl ows through the

| i quid supplying tubes 13 to the J1 pi pe. Fig. 7 is a sectional view of
steps of t Hee auellitk210 fridoe plhce édvecorf ingrer B kilehiteparsecondf (kbps)tpaimesrdtd i n t he
J2 stripsl arranged al ong concentric ar L.rection in parallel spacing,
ducts F of m?é%?‘ﬁ:ﬁé’"gzérﬁﬁf@latqaﬁ'ﬂ%"-zliﬁo?&fcgmgtwngﬂéﬁ@q?%r%g‘ﬁ t , the
rest StruchUneniahts f5hs 68'a Wehilicld: Beie: of Wigiblity BehiRefifuldk Ner

enl arge heat ‘di ssipating area, Fower ventilation resistance, codl I ng-wei ght
ratio and ysiepemient broadcaso stations 20.a Pdink2tata ineramdnits) (PRIE) adel preferdbdyl heat
exchanger of very hi he e>i)§éhcﬂnge ef.fici ency,tgﬁ@aye a w de alp'pl I cation
scope, andt!méugémqn | Building cOh BMHEEALarY, unit, i the: systemifeher s,
however, c S conVist : : of | t ' , @, 10, Fig.
8 is a fron arg'llegvgvz%?m 1‘§§i%2 , F?%H ?%Q{hslevg l?g%fr\%{e%f g‘i}:%i&gneplgﬁpg 10 is
an enl ar gefRIeédn beaohibinal towreate pfogtimhmenels at Gitarapes of upltatl28 kBps.t i e r ods

4, curved conduits 6,, pagds 7, flat tuhe 4 inner .corrugated plates 15, Jl
strips 30, stepcgﬂ‘o’l‘ﬂé‘ﬁgcg?t?’”ﬁﬁ%tté’ﬁ BPg&é}éMft e‘ﬁ%’&"r‘? L?E&ata?‘_an& ¢ ducts

F', i ncom pohiibiahshdl pBELrtbl) enedivisinhhitexQVCES/ TOM) dhhAhdls d4bes 25,

split-flow heads 34, |iquid supplying tubes 13, vapor suction branch tubes

27, par al | & achigved cini-baprd ithe satellite \1Qpasr theubasehandtlavel. 2Bachhpritmei rateil at i ng
chanmbers 32, wafer-| eaki arn 3. .heaj. .insu kng,.pqrt.s .17 The heat
exchange sé&“@ﬁt‘fﬁmﬁflg’g %?%l‘%é&twaisot‘ﬁgﬁ 'S{PL?‘?% é{t‘ﬁﬁi\}"% ﬁ pl e- | ayer
JI strips RBpsthlebRndtsighabs: | Piecindividibal CRidnsiadrt éhen ohtédeb H8d HPmorght | y
clanped up into frames conposed of rib-shaped clanping plates 3 and tie

rods 4.. Duef thedownli of which operates at a single carrier frequency. 7

b : '
a3 [err]al qf [ .Sie afd 1 J1 sir 30, both
ends of ea 'sg?%é)ﬁ%gré’&;g%gf%ﬁﬁ%a%agé&@ gﬁvgnofeg@gglt%%g é &str lé’pﬁgghaped pad
7h at the ﬁgﬂﬁl&tﬁgqgéx?:?%loedﬁcﬁi adpehiagngl ﬂilﬁi&gibemn&iplhkcm?)o d ﬂ@ﬂﬁl [h"xd{l; 31
there are adhere uf f er _.cushi ons . each J trips, i n at, tubes 14
consti t ut eglgaﬁ&cfmé*eﬁﬂam%r@ﬁg opeseHaTLoLHRF SHETKS Ry {3'&1‘9??6% f1 ow

passage, alratibis 99/khd® be Gouil ikiehe aibiRbANRY| 2R ARRECHRehlpriRaagH N0 |1 qui d

branch tube 23, the incomng liquid branch tube 23 I's connected in parallel

to a di strSerialdNo.28/569,34ke capillary tube 25, at the outlet of working
substance i's COpRe Cs;tpéﬂil:e‘%1 l%aggﬂtax%lélcttvlroo @o%%?gﬁtog bgay?gads. In the first

payload, referred to as the “processing” payload, a polyphase demultiplexer and

demodulator receives the individual FDMA uplink signals 22, generates a
composite signal on which the data of the 288 FDMA signals is time
multiplexed, and performs a high speed demodulation of the serial data. A
routing switch selectively directs individual chann'els of the serial data into all,
some or none of the downlink spot beams 16 and further modulates and
downconverts the three downlink signals. Traveling wave tube amplifiers
_amplify the three downlink signals, which are radiated to earth by L-band

transmit antennas.
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t he vapor suction branch tube 27 is connected in parallel .to the parallel
connecting tube (for distributor) 28 of vapor suction tube 29. The step
corrugati BRI} t h corrugated fins are made of thin al uRCHESPEIREE | t he
spaci ng and hei ght of their step-shapeg ducts F' are designed according to
heat dissipating characteristics of air and heat transfer tenperature
difference requirenent for refrigeration, their step- shaped slope is
rather small to approximte a rectangl-e, ducts F' can be designed in their
| ateral or longitudinal, flowdirection.to an S,shape to further ephance .
heat exchange péﬁ’Fo’F?ﬂiWc'é’,peﬁf ﬁ%ﬂﬂﬁ‘ﬁ@'&m%ﬂ’a@%‘? c‘?fé'g'ﬁ B ke é’tta, tf danbers 32

on the Vert(hrﬁ&h imbéus%aﬁﬁﬁlﬁgeawﬁwﬁaﬁmm waﬁﬁxie&iﬁn’éﬂch%g. @qiaout | ong

and strip-shaped heat insulating ports 17 used to divide heal conducting

t enper gg UL é‘tmgs}piscmﬁopa}’lpadnzlunc@nmﬁa tmlmkad@itlal lcarrlens Fraye . fréquendy healcczlh J1
stri s at .t ubes an in parallel spacing gnd in the flat
Cubes 14 ateranus it o Rion belipk(QERtu bk dhenty 15 h B bed ki ng

substance lIganliaRSpeddiiie. arRAdighhl tdifiet YirBsm Tor Eﬁ@ﬂagﬁha}‘és?& 'gﬁaalibstance ,

there are curved conduits 6, outside the flat tubes pped thin
al um num sigendrated amdk angdulated cwithi videa programumingf stow bresdeage statiompce J1

tri 30 d st ' 31 th I ' hget at. t hei
oi ning pl S {0t RGN, recelkf and Sl SobVerlid o R et nomi ca
corrosi on. fregaeyshmpifiedby a ehvHbgl Wabofibe dniphifies afd th@sinittdd 6h BAE NUM

sheets and flat tubes 14 are heat 1nsulating chanbers 32 being used to
di vi de hearf thmdernlinkybeass 1. oDifferentdesenlink earrier, fregmencies are wsedifor upe 14

constitute ' heads %@IP | at tubes 14 adopt |ess
wi dt h and ra% Her i%%%%%ge AR . gdsaggs\néglt@%atggﬂgiécr ease the | oading of
step corrugati oFig. 32 iHagratbsatkes noarpieat s which aubier brdadeastsuhad vadher can
enhance expgnsi on.action t.q nake J1 strjps 30 and step corrugati ons 31
nestled ti ﬁﬂfmv?ﬁé%‘?'&@‘?&@égh%ﬁ@?t‘?'b Y51 SErViRss may ke prayided to athe | qui d
state dilu ' FroER : r LiASLAE ers from
the i qui dg"?ﬁ%ﬁ% ng gﬁ%e 13 ?ﬁgg’a?lﬁg&?gﬁ%-&ﬁlgﬁnﬁéaﬁ%ﬂ to PFolgvﬂ? n sphit
st reans t oflightiabove tmratthat ¢ locabies withinithe novesagelarardefined by thotleat er i nt o

di stri but 24 of i .
g 1P D sl ApRliBk rSChema 15 taApERBRd fonthe mtelics 40, Proaesst ¢ ne
wor ki ng subgdganme intendédofos The Rirtrhaft)d5 avkdrimndittad td tHemtellitei 19 Bicahed by

outdoor air a3 gradually to superheated refrigerant vapor of dry bulb

t enper at ur 8r groge3obthe threadeagustationnadP wsing he KBMy ! t ethe
br anch. § ubEtosEs BAlbad Poutbofflt o ee B 35 465 (IR PICoHER | O

vapor suct clumrielstte o28 or more of the downlink beams 16, as determined by a ground-

based control facility (not shown). Programming sources for the broadcast
stations 20 include international radio transmission services 26 (such as VOA or
BBC), digital audio broadcast (DAB) services 28, information broadcast services
30 (such as the PointCast news service available on,the Internet), satellite paging
services 32, music and news programs 34, and other services 36 (such as stock
market quotes, weather forecasts, emergency announcements and the like). The
satellite paging service 32 may be provided by paging the aircraft 25 as a whole,
and transmitting alphanumeric information indicating the name of the

passenger and a brief message for that passenger.



to be, punped away by the | ow pressure punp M sinultaneously outdoor air a3
i s | ower agloioyaiggeperature and in noisture in ducts F to sbrgisehfge® be

i nputted indoor, the tenperature of al _ approaches the evaporating
tenperature of refrigerant in Jl steré‘BO. The strip-shaped water -1 eaking
yans 33 at the left side of J1 strips 30 make F' ducts of J1 pipe on air
exit surface forma nutually |inked up water flow ng surface, so as being
able to quickly elimnate the condense water on surface of the step
corrugations 31It ¥Filkbe mindemstaodi thatreadheeft thechroadaast samrcassd6i n3p staype

cheet - aipgstsd sl BRents Rbe 31 P PR 15 SeveaLer iBe arc o1
pi pe, the Jdupidss | 36 IRALbEIthansimitedl AdnPY ARY1QbASadcadt StatioRe2(Ri Each

condi tioners, however, it can also be used as condenser to nake into J1J1
type J. pi pbreadeast station maydransmitluptqd? prmg ritechanselefli6 kbps hachgend of rat hér

hi gh heat h fici tly.w t ensi ve,.appl i cati’ | ue.
o, 111 the everal plink B g R FRL it o8¢ s pls HPBR Rk oqy '
machi ne. J ikxiﬂag}&_ gb&)bphﬁﬂ rafe chaRAelf SreOREREAnE mullplaRahy the sitellie i S used

as condenser, 5spli ody machi ne neans split- bo%qtype air _conditioner,
|

[ err] - f or miorefan $rinsmigsicino immea¢h dowalinknbeam 16j e Thednembem of i shannels conposed

of a Jl1 (or_Jl' i,ne f anl 240 | ti action of
the fan g? ﬁﬁ%ﬂ@ﬁ%&%ﬁ%iﬁgg@@%%{%@%a oPﬂff"“&&g"’e t hr ough
a filter sghfed(ckSousiet)dhvéieed)gvicloalsirlé a6 &bps chakineD beiaig tsuffivigin fori de of an

adj ust abl e danper 35 and then is conveyed indoqr, the tenperature of a2 can
be defi nedmepophenig, ¥aise programe @atapiserviees eaadéh%el%ter%%to t he

bottom tray. of @BP' . 1B iR fRinected to
an adapt er ,"P%'Elgc%gél)g{"supp ?‘Fﬁ‘%%ﬁ%@f&‘a‘f g%%%ﬁ%&%&é%ance’ S
connect ed FM-qialitg agerenphdfiic risic canhertransatitted using éowl 6/ kips peinkd rage subst ance
i's connected to, an ter,40. Due to a rather |ow ventilating resistance
of 33 b1 pechangelsgand CObaalcy RierRaPhaniC RpSi o B PTRIE WL SRR 0 - The

out door ”E‘EG% i E%mﬁﬁ.Q(llaf&%ﬁﬂe@&id&?&rﬁ%xi@h?&m&s‘?ﬂdmessure
punmp M bott tray , water level controller, water circulating system

et c. Qut doosingIMPEG 2y hayer 3xodingon of the fan 26 at the right side of J2
pipe fromleft f!# e through a wat er ll_naf%qlhtg 50 to acl%s r?o?%at a em)i sture
in the ducts F Arpapgsient shown 1o Fig. 2. the Progrant confenk of some 0L Ehe. '™ The

wat er | evelowhlifio chaiifiels’ @& beScobmbh @b |tRth Rirlide WRAbsehgers and listeners on
9 supply tube _of the water |evel controller. The water circul ating

system is thegrovad Fhisprasides aipingpassengens with thegoptiosoflistenang imeeakonnect i-ng

et er gt ATReOHR PRl Bgtt et CRRTRAY S ARGl D

that they receive at home. Other channels can be specially packaged for airline

use by including advertising or program content that this specifically targeted to
airline passengers. These channels can be encrypted by the sources 26 - 36 and
then decrypted in the receiving equipment carried aboard the aircraft 25. The
encryption may be specific to one airline compa‘ny, or, for programs which
might appeal to airline passengers generally, shared by a number of different
airline companies. _

Fig. 3 illustrates the manner in which the transparent payload of the
satellite 10 may be used to provide video broadcast programs and other high-
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Mis nounted in the bottomtray, water baffle 50 is nounted at air inlet to
pr event st from splashi ng out. The wor ki ng substance connecting

t ubi ng o%ﬁ’{é"%’\lz [err]-formsplit- body machine is the BE{¥S%24348p) i t-body
air conditioners for sale on market,-the |iquid supplying tube 13 is
connected to a connector valve 45 of the outdoor machi ne, the vapor suction
tube 29 is connected to a connector valve 44 of the outdoor machine. The

dri pping tube 41 is connected to an adapter 46 of the outdoor nachine to

| ead condensad i@l fffolknfation! BQVely Sfvices tol Bige dikekaft[ 2. 1 In ftRisntasg) dhe- body

machi ne has rather high thernodynam c cycle efficiency, its outdoor unit
nmade of JZbrorgmstsanrees will t}@i@liﬂ FM Of\/r‘tallrtmé'lﬂ%’cfe@ds fram divespartiagcur r ent

air conditioner,. howeve e Fig. 12 is
a structurgFtSe ﬂ’é(ﬁeﬁﬁwc‘ ﬂ‘kgg 3¥nhvf nfeér \rAf'{ ? g? %ﬁux’nﬁfﬁoév}v’%a Bse. "1
means the mmafaywmemae&&maﬁimrmdpss@ernm39, pi pe,
[err]-formw ndow machi ne neans a w ndow type air conditioner of -[err]-form
ci rcul at i cm Olympiccavent 49 @ﬁumrrmmtbaél game dhrve Weosld\Series\basgballi nes™ f or
sal e on market entr K de of J1,

: ! 34,%pd &ﬁ"&fﬁ 16 %bm?hiasé}‘% foe) an &Ek?slsk ofa 1ie

i ndoor ai r8&pe e of ace p roug Pter screen 36
to be coolgded &eai%hﬁafnnpﬁmlﬁ rietvs &Qentt(hﬁhakbiiMQuﬁtMﬂl sthe fpasialge to pass

t he guide of a gw di ng alr danper 35 a e ot her sjd f face plate and is

conveyed iteyalomarrage like) 3&3“’?‘1‘%“6{)‘?}‘12’5"(5&& %Fh "gég €t hr ough a

wat er baff | e tate is
,ﬁuﬁ(zﬁksg&s ?xg 4 oriflatd Yot it ol W Fefpe o J&a&mﬂo&

sucked by b oor sp ere wat er eve In bottomtray is
control | eczdoys i thiet €se b Fig. Zannt lixstéadh fromniacgee chubf statiddsoi®t whith ame on- of f

Cir culai i PAYer ShrTSEORB st 8o BRMFdeyy Vieh AorEntly, YRIsDE, ¢
circul ati r
spray and e‘ﬁgra é&&rﬁhﬁeﬁ@ﬁéﬂ&xﬂﬁ&ﬁf?t@ﬁ 0%abp is sh¥fRlenet s trafischit ™ ng and

met eri ng to"spray about 15 seconds ‘every 20 minutes). The |ow

pressure rﬁuﬂpnnuoxmmduoemthmcdpahk)qudnyt rEgy achi¢we l\hatdwrfbhbm@vldﬂl,rmunt ed at

both sides,of, a e 13 is chural _
schemati c %‘Fab?‘?i{?f 6‘3‘ 'ﬂ@"fi m ?@?’ﬂ!‘% c&SVﬁ%é?’ulcﬂg'bﬂﬁi é‘g in front
of indoor trbgscabts staBBAL e!*oi' glepen@m/ebaamdqi of196 TDMechdninslssisct i on

i ndoor air al fromair inlets 58 Qn_ both indoor sides through a filter

screen 36fmﬁlﬂ%%ﬁgﬂ%ﬁﬁb‘§m& be 1536 mhipse enters ducts F' to be cool ed

to a2 then thr
10 darrperg?»% and 1s cg%v@ﬁﬁﬁttﬂ%#oor /g\d]pgrl]:oaréitheanrﬁra&rze4af;o end on the
out door snxd@exVﬂgwmm&qﬂ-odﬂcmgndm@dmavpmgrmnfreuiéd thwodgh ones of uhiei on _

satellites 10, 12 or 14 of Fig. 1. The TDM downlink beam 16 is received by an
antenna 52 that is mounted on the upper exterior surface of the aircraft fuselage.

The antenna 52 is connected to an RF front end 54 which may be manually or
automatically switched (via an input 53) between or among the carrier .
frequencies associated with the three separate downlink beams 16 transmitted by
each satellite. The RF front end 54 receives all 96 TDM channels associated with
the processing payload of the satellite, as well as all 96 digital carriers associated
with the transparent payload of the satellite (which are modulated on a different
carrier frequency). The processed channels are routed to a demodulation and

synchronization unit 56 whose output is a 1.536 mbps baseband signal. The



outdoor air a3 froma water baffle 50 on both sides of outside wall 56

t hr ough t%;s?n@x arc face of J2' pipe enters ducts F toﬁgggg %%gt and
/1
a .

noi sture to state and is discharged to outdoor atnosph

protecting screen 59 at the outdoor rebt-end face is use to protect the fan
26, an arc partition 57 in the mddle is use to insulate heat and separate
ducts, the nounting of water circulating and | evel control systens and | ow
pressure punp Min bottomtray is not repeated. Fig. 14 is a structural

schemati ¢ diagpaehethahdeld Are Sorited o @i sirelilsy d@sddulstion andyrichebaizationont f an
37 and an outdoor rear fan 26 are pounted respectivelg@_‘iﬁg the cqoncave arc
of J1' pi pemind8Iwhossi prtpuladsousrnsists pkiar 1536 tmbps Base signal. o khgoor air

a3 from an ,obli gye. w t.si.fe - | .£326 ilter
screen 36 f% aﬁﬁé'ﬁ%ﬂ@gg‘ %(r%c&@gtggq%%?}%up@&ggé etroséd%%n?é%%fg(’%e cool ed
to a2 then ¢icRYysbdide Mhttgeixole dibpadjuspitabhamndsngler Tiesaohanmlscareveyed
I ndoor, the tenperature of a2 can_be se{ by ‘Eé state. door r al from

. | 1
air inlets subjetfed o KR decasdmag randip derpdingnand decrgption in plocks 62 jr;‘le pi pe

enters ducts F to f i 4 ' | : to

out door  at 1eRey 6 A9 ERbIGRS br B0 Bl frhA o8 tefiiude il GRAHARA
controller oﬁndriaug\/qhﬁitydgwmbatd pgavidshﬁmnamd ' ( delivery erviesur@hqumels. f I n
the bottomtray of {he above -nentioped J1, .(J1,), J2, (J2').[err]- form
and 8-for m%&ﬂﬁzv’“é!& P“o%ﬁ‘o%’gl“wgcm al- : %é@vaﬁémép
circulati n%haaﬂ%%ggfodﬂ udiS1E" ihal SHBLCEn B 36ide?b¥ailibR! £ Ofirled NATY

hum dity the conhsunption of water 1s very little, 1 n case of water deficit
state a pr qpssengerstintough headpharss oy lowgdspepkeats. rtpicalipda largy odmatieraalt o ai r as
gl ycerin or . glycol ,water sol uti may ,be.filled in th ottomtray to

donst1 t ut o A .AlrSRy prekied B AR AR dprbuPR FPe A TRy rB LR i g
15 i s strucgsuitatheSTaRABAl (pasieAGErafatf aAd 18e Wecode@ Fullid ShidinBRahmaPWep type

wi ndow machi ne. The condenser and evaporator all use J2' pipe for ready
change- overcouphedl §g this systefaraé inputs §6. ispand distribpsion: 64rmyay plse recghs,

pi pes, and.ventilatin truct ur re | LGa  {. ‘2" [err]- form

w ndow nacﬂflwré}sgk%ﬁ'ﬁ.gu%g.tg&s&“?ﬁ?é’?oglg&%hklﬁlﬁ o%gr&lgcs) Sides can be remade

i nto adj ust abl e el owpiiel @fthé @leniodulationssll synchidriizatioal Hhie S8dfori the
refrigerating and as adjustable ajr w_ndows during_heat generating, the
wat er sol uttranspamgnt ﬁewa{wk shennels1siapplied 10 thetnpih 0§ 3Pn%‘grde5‘lﬁef tray and

out door bold gpis 72 98 b e 872 M2 GBAGS dhlsaiagies set of

wat er circulating em conpo wat er pu ter, nozzles and
connect i ng subjetted to Higitahto-dreddgeonvemion(apt dowh) khd dpplied torthe kit 73f wat er

1 i um br R Rl TIERLT | Befed BE e isally e vt S eRge

-system also receives inputs 75 from auxiliary video sources, such as video cassette

players. Outputs 76 from the video distribution system 74 may be connected to
shared video monitors or pro.iection screens mounted near the ceiling of the
aircraft cabin, or to individual LCD-type video displays provided at each
passenger seat. The audio portion of a video program received by the video
distribution system 74 is connected to the sound distribution system 64 via line
78. In order to enable information delivery services carried over the processed
channels of the TDM downlink to be displayed by the video distribution system
74 of the aircraft, these channels are coupled to the video distribution system 74



ci rcul at'ing wor ki ng substance of J2' pipe and water equilibrium . During
refrigerag,) e water punp 47 sprays the dilute water solution in the

i ndoor by{)ggﬁz{s&gy at intervals and in timng, netering tBCHUIHE48072'

pi pe, simultaneously the water punp 424-sprays the concentrate water
solution in the outdoor bottomtray at intervals and in timng , nmetering
to indoor J2' pipe, to constitute a water equilibriumsystem of supplying
wat er or supplying no water. During generating heat, the reversing val ve
transf orms ;m.ra RAOGh tHR way, RBcl Glidted) reRBFEH R 2nd diRer f @pflcpt door
fans 37, 2%’ W Is rotate inﬁlfhe. r_g%/erse direction. Indodr air al through the
adj ust abl e belaispally 8isplayedtottheaichmerpassengens. f ace of indoor J2' enters ducts

for i i t ,and myi st 4 and js l.ed i ndoor f th
ad] ust abl e air WO Sralt susenen P apkradnin e § ed, Rt be bR i 5o from
the concav g Gnlifafd e kit RBSERIpHsRthal SerstediCiiObdfIPer at ur e

and noisture to a2 and is discharged to atnosphere fromwater baffles 50 at
bot h si desFof examplejaincedft telophomet seevicesnthat experate overe the IDNMABSATA7 sprays
t he concentrat.ed er solution in the indoor bottomtray at intervals and
in tining, SHECES ST “’tqb“’?‘ﬂ%“&fﬁ?/%;aﬂ c face of outdoor J2' pipe to prevent

ducts from froshisRgl be appdrestiTesFiy. 1, ltlke %ied 6Feall/spot Héar|18 Qs Sithalist t he
dilute water solution in the_ outdoor bottomtray to the convex arc face of

i ndoor J2' an @irarpfttraversing it diameter will requirg seveml thguesdtiopassy threughhtheyui | i bri um
syst em of | y{ng . QU+ EHRO Vi B2 Bkl just . required
hum di ty. gg}@m&ﬁgﬁ}éﬁco I-carryynék;&gaéj%? l¥\/\ig%er sol u gﬁpitﬁébo @gemtray i's
a salt cat pgnéngedd. Itiid dlsaspassiblean itehmsmit thi sirhe broadest pdgrirén owb ¢or al f or
making flats tu e; 14 aqr ,slender round tuhes 14' of J2 strips ought to be

corrosi on e all fhree} jof; thecspot 1épassociated Srith gopiyen ngtellitee AR t om t r ay
may al so u e : | b C Ul a4y i tgnce.

The J2'J2' F‘%P??—Ef%orm e t@"@;‘ﬁﬁ"ge‘?%‘?ﬁeﬂ%\{fv mﬁgﬁoﬁgh%%ga ove-l%manti oned
Fig. 15 catransmittedobyasgiven satgfliteh bayeadifferéntncabrferi frequennitisyothe aradrierut door
side two portions, it is,possible.by the sape, regason to e up a
3232 [ or frenviob ke BB fipne pd BRIt T cond onened (GRRg mangdlbS o

struct ural o8 ahenRikically) RO HRIBht 53 d2thk2aircBaft 25 FhdV@a Frolk BRe spdtbeinndow
machi ne. The condenséer and evaporator all use J2' pipe for ready conversion

of refrigellato the newtt heat generating, during refrigerating the ventilating

structure is th . Jla ]2y 8- t ngo hiag f. Fi 14 The

bottomtray is g?‘?/ﬁ%gﬁ%‘f’ é‘%é&? fl??v %gﬁ%lf\qsh?‘ ();!"Ia[g@%g#éégo .o{kg’rugygfand

out door bohirlifest inasachVwegidar danarRach hgreermeantoon aaget of thammls it daavke each a
ystem in jphe bottomtray.is filled in a

set of water ¢irculating s .
cool-parryPW‘%ﬂﬁ%‘@&eﬁ‘YWtﬂ 'ie_lroezlapﬂ}“v LA £DqTgIes G0y
const i t Ut @ ,ap-RH e SioghiniuHighd foatR picRhaBnE Si-ARECFO! e RifbHtibn

12
channels, the real time nature of the information delivery system allows the

hod

information content (news, stock quotes and the like) to be updated as
frequently as desired. This can be done on common basis for channels which
are shared by several airlines, or individually for channels that are reserved to
particular airlines. Similarly, advertisements can be chosen by the participating
airlines and can be placed on common or reserved channels. Although airlines

may wish to offer most broadcast programs free of charge to their passengers,



wat er or supplying no water. During refrigerating, the water punp 47
sprays thgodskigse water solution in the indoor side bottogrihRyshso
intervals and in timng, netering to-esitdoor J2' pipe, the water punp 47
sprays the concentrated water solution in the outdoor side bottomtray at
intervals and in timng, netering to indoor J2' pipe to constitute an
out si de wor ki ng substance circulation. During spraying mst, indoor and

out door fans 37 .and, 26 ought to _st-op ratatio hE | ing heat,
the rever Sﬁefpéte\c}aQrgangp&s ?H}eip d 5’@?‘115&5' %fcﬁea nf‘% edglg cag%gg{tlg%trd]and

transf or m §hgebitag@or J2' pipe into an evaporator. Indoor air al from

adj ustabl e air wi ndows 58" on indoor both sides through outdoor J2' pipe to
be cool ed to a2Althoughs ghepessenttigventionohas %&ewg’omr@eé,w ftratesencaite |3 from
obl i que wi ndews .0n {0 I i ndoor_J2' & sorb hea
and noi st uP@PelrE)edg %‘géngét ﬁ%?%fg?tdégﬁiotx glfngd% ] S’lsit a ﬁ{e}gdglﬁrﬁééorégsogﬁlg is -
conveyed iKgifed tol the dithils tiferedfs CVhrbussubstitdtions sidbsiodifizations hies er
circulating systemare identical wth J2'J2' [err]-formheat punp type

wi ndow macsviggested in theforegeing descriptioncand athers. will joscur;tp thessof 9gdiapd al | - fr esh
air 8-form,Ghtr. ting | he ai L. i1 t ' i.ricul ating
wor ki ng suﬁ% éﬁgégﬁﬁgriégg%%ge s% aggSéggﬁ@agﬁgﬂgggm%gg%ggggﬁé”%b

r ef ri ger anémbiatéd withiictheissogeaf shoinvehtion dwdifined i the appbmdedethifsom
refrigerated air during cooling procedure in the absorbent solution to the
maxi mum degree (transfornmed into chem cally absorbed energy),or in other
wor ds the absorbent solution will be , to the maxi num degree, heated and
concentrated by refrigerated air fromtl-tn to | ower the condensing
pressure as far as possible, and to make the | ow pressure punp Mrun at the
| owest obt ai nabl e P2- P1=AP pressure difference. In the sanme J pipe air
conditioner, it is also possible to use a single or mxed ( azeotropy or
non-azeotropy ) refrigerant ( nt working substance pair) as circulating
wor ki ng substance, at this nonment the J pipe unit can obtain the maxi nmum
refrigerating capacity, however, right now the running of J pipe air
conditioner is in Carnot or Lorentz cycle. The preferred outside
circul ati ng worki ng substance of J1 (JI') J2 (J2') 8-formor [err]-formJ
pipe air conditioners is water, its action is to the maxi num degree able to
| ower the condensing pressure P2 and tenperature of J2 pipe, the object to
add cool -carrying agent (glycerin, glycol) water solution in the bottom
tray of their w ndow nachi nes or outdoor nachines is to conpensate for

i nadequacy of condensation of J2 pipe during water deficient state ( water
suppl yi ng sl ender tube unable to supply water continuously). For any
J2(J2')J2(J2') 8-formor [err]-formJ pipe air conditioner

13




conposed of - 2 J2 pipes being used sinultaneously, each J2 pipe is allocated-
a set of water circulating system Wen the outside circul ating working °
subst anceMAPHB% ot tomtray is a category of |ithi-um chl BCTASI7/1848%i um
brom de, cal cium chl ori de aqueous absggpti on sal ts water—-solutien,—-the-

concentrated salt water solution is sprayed to the aiyf i face of J2
pi pe ( evaporating J2 pipe) used as evaporator to mk’i!mmamﬂuﬂlw

di stributed over the surfaces of menbrane type evapor and
menbr ane CW {sa_ce of ducts F, the cooled air in ducts F has
strong .noi drsSsi pating action to very nuch strengthen the
heat exchange action of J2 pipeg, the circulating working substance in J2
strips canlal soAo¥srm Hent Providing orrktms; quaé%epwam@dégw@? on the
other hand it is also possible to raise the defined evaporating tenperature
and pressupassBigess;domiprising: heat generating running to prevent ducts F from
surface frosting and facilitate to extract heat and humdity from air being
cool’'ed. The congeRhstadmdtepfebtrial\direddcssd | stitionnforefishsttipt £ pl@alty 6f eases
heat from ducts surfaces and is gradually transformed into dilute salt

wat er . sol Ut fRerdtbrbidise prb ttomtray fromair facing surface, the water
circulating systemprovided to the condenser J2 pipe (condensing J2 pipe )

periodically extracts, iq: S t owar.d thg,air, facing surface of
cooling air. ( ?Je?a)k f)“%%tegééﬁéercgﬁgncg %&f%?)?" 'e'&.'"ﬁﬁ?ﬁké‘”ﬁ%ﬁs?l’ém{i ng ) of
condensi ng J,é pi pe, then the noisture is_rel eased, and he% IS absorbed on
ducts F suf#id ewansmission QEelrris om Ae ivisep onuliiplen (FRM) daselinkyat er
solution to flow fromair exit surface and converges to bottomtray, the
wat er ci r cith diffgreng omesrof saidibreaicas priograovabring: tiansmiteedporp diffsrentact s
...... and sprays toward air exit surface of evaporating J2 pipe. The
action of ThMitchmnkh ipispddowrdinkf snds Wit h each other during refrigerating
and heat generating. The above-nentioned circulation is called the outside

8-form circul at4 groadeddtréceiver BarrRd MNOBoRkrd AH AcBFE UWhid Brbad@st flc&ifer _
t her nodynam ¢ cycle efficiency, and during generating heat it is possible

to raise t d r Ldi . Al Le gt ent ducts
F surfacesm(;c e%gﬁﬁiﬁ%ﬁﬁg @g%ﬁ%&ﬁ@%ﬁ?&gg@%ﬂﬁﬂ&@kﬁ%@éI n or

gl ycol such.kind .of ter, solution is used as outside circul ati ng worki ng
substance,sﬁ‘%@&@ﬂ"ﬁf‘%@?“??%‘pr eventing evaporating J2 pipe ducts F
surfaces fromfrosting and raising the tenperature and humdity of output
warm air of condensing J2 pipe, so as to raise the air conditioning confort

degree during generating heat and to prevent water deficiency by water
suppl yi ng 34 enddsystemas glaimerdin d4im hevheartingaid broadcast receiver is adapted
14 .

to receive and reproduce both audio and video broadcast programs.

3. A system as claimed in claim 1, wherein at least one of said TDM
channels contains encrypted broadcast program, and wherein said broadcast

receiver is adapted to decrypt said encrypted broadcast program.
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Claims . . ”!!LII”M'!“M&“MHE pages (Art.i cle 41) 1. Akind of air
condi t i ongyo a9 dikaehi gh--eT Tci Cl i rential cold-valley, '@gﬁs&grrpri ses

differential cold-valley pipes J1 pipgsand J2 pipe and a [owpressure

punp M characterized in that: A. In the heat exchanger J1 pipe:
Mul tiple-layer J1 strips (30) and mul tiple-layer corrugated fin(3 1)
step corrugations are stacked alternately and tightly clanped up into

frames conposed of rib- haped cl ar‘rﬁi ng g’g‘?t es(3) ,and tie rqds(4), at

the contact pl ade® as da‘%‘&‘id“& amn}nHheseR eefransmussianc froabsaidgat i ons( 3
1) there are buffer cushions(18), the step ducts F in vertical

paral | el amelay gaellite occors in a spepbraoxwhishdncludesat dnagfl epdrtionad the/flighep
corrugations and said Jl strips (30) are in a flowdirection of S
shape, on @aghoﬁlya{diiﬁ@];ft_wall surface of said step corrugations are cut
out several long and strip- shaped heat insulating ports( 17), at both
ends- of each step corrugation(31l) is a rectangled pad(7), the step
corrugati ons(31) are made of thin alum num sheet ( or hydrophilic

al um num sheet), each.Jl . stri s .atl wor ki,ng subst ance

evapor at i ng‘ A fy«gm%t‘gfrgfd ’t ﬁia?r{‘\%r‘fgﬁﬁﬁms% %ﬁfﬁf’émr‘sé’?’lﬁ‘r ﬁ"’@‘aﬁé‘f
tenperature ) .continpously . tenperature changing working,kK substance
f1 ow pelax syellite prrves 12 iphg%km ?tngcqnﬁrss?%m bgame whighasallectivly nade of

thin alum num sheet into 2-5 netallic (_copper or alumnum) flat
t ubes(14) dncludegatdedsh aportion of therflightipathrof ssidmiecaftdindwhereinas least
each turn of flow of said working substance fl ow passage there is a

curved condié tof Grid bivadéastprdgriins ¥ ransinitet inh@oketiein an¢l of whid &podf

wor ki ng substance fl ow passages are respectively connected with

incom ng | pelthel branch tube(23) and suction vapor branch tube(27), the
Suction vapor branch tube(27) after being connected in parallel with
paral |l el connecting tube ( or distributor )(28) is connected again

Wi th suction vapor tube (29), the incomng liquid branch tube(23)

after being conpected in parall.el ,wt Jdistyibutpr(34) is again

connected Rith éh@"?gbiafl%e‘édﬂedf‘%?’a Whegein s““‘{é’ F&P‘#"t"t‘fﬁ)e‘?gﬁ) i's

connected with the |iquid supply tube (;’;21; B. I.n the heat exchanger J2
wherein

pi pe: The heams have difforent garmier feguencies, said brpadeast seceiver ds r ugat ed
fin step(2) menbrane corrugations are stacked alternately and tightly
cl anped upswitthable betweercomgmoergysaid carriaffrequensibaped cl ami ng plates(3) and
tie rods(4) , at the contact pl aces of said clanping plates(3) and
menbr ane corrugations(?2) there are buffer cushions(18), the step ducts
F in vertical and paral l el s arrangenent to approximte a rectangle

formed by 7.  Reqgleanss eRichdOR! Lk 62 wiaRin S#d0retransihissiBa (frdmanfy i n a flow

relay satellite occurs in the frequency band of 1100 MHz to 2000 MHz.

8. A system as claimed in claim 1, wherein said broadcast receiver is coupled
- to an on-board passenger entertainment system for delivering broadcast

programs to a plurality of passengers.
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15 " direction of S shapjﬁlﬂ"l%i!‘lﬂumliﬂkl wal | surface of nenbrane
corrugati Bgé{?}safre cut out se C " i p- shaped heat i nsul ati ng
ports(1 7‘? oth ends of each nenbrane corrugation(2) PCIHE788488 a
rectangl ed pad(7), each step corrugatidn has a t'n (working substance
vapor discharging tenperature of the low pressure punp)-t-1 ( liquid
state working substance tenperature after condensation ) continuously

t enper at ure changi ng wor ki ng substance fl ow passage formed by inserting

i nner corrggat eAn ombedrdslirbadcastasteeivér fori proxiding nupluedlitet of Pdabtithed nMetal lic
( copper or alum nun) flat tubes(14) arranged in parallel spacing and

connect ed pp,,38it Cﬁa}nsee&mﬁdﬁfe sehb @Y QhidS BidAdWRE %ragrﬁssb%mgce flow

passage there I's rved conduit(®) , "the flat tube( nds at the inlet

W th an | rEaN =D A SPRIRA R, Rl RARARHRRLE SO AGFNG kRRDS VY

tube(l 1), the incom ng vapor pranch tube(8) af t.er _bei conpected in
paral | el mﬂ’?ﬁ"ﬁi’&r"&!‘f 9? §3‘€ W&&%ﬂé%f’"@rtmmﬁ?@?‘ﬁ PBLFP prent 5-)%1145
connected again with incom ng vapor tube(10), t he outgoi ng branch tube
after bei nchanoeks éa said downlink,shiddiroadcast redstyer camprisingsut or ( or paral | el
connecting tube )(12) is again connected with a liquid supplying tube(13)
, outside the f4 ahtellitbestdnha caiedabyadid tirpaftafdrereceivirgg ReidaMPOMr apped
menbr ane type evaporating surfaces(l6), between nenbrane evaporating
surfaces(1gdwalixtk; flat tubes(14) are inserted water-carrying _vyarns(20),
t he nenbrane corrugations(2) are corrugated fins nade of thin alum num
sheet ( or neta]l4 1 %H: e 1 P 30N both
surfaces, and w tdﬁﬁ]f |fr?€°al um %%ﬁimﬁgﬁggt ﬂ'ztx\%érfgpngf%'f)?%ﬁﬁgr%ﬂ)nes ) inside
to formsu ortirjggfrarre step corrugations(2 1) and with its surfaces to
form step WFHIUEAE20) ©  the water-carrying yarns(20), step

menbr anes(22), menbrane type evaporatjng surfaces(16) are_nade of

corrosi on resi st damultiplexer cpypled toaspid demogulatar {or- demulsiplexing isaid wi t h
extra high water- carrying and water absorbing capacity; C The |ow :
pressure pliBM Nowsliok tmepratich stidpluralityof begadeast poigrams. t ube(29) | eadi ng
to J1 pipe and the incom ng vapor tube(10) | eading to J2-pi pe, the heat .
punp type is connected with a four- way conversion valve in between, the
| ow pressure punp Mw || wor k between a rather | ow condensing pressure P2

and a rathgy,  AhWh-BoRRBRAAAL RcEFSULE cﬁim_@d‘%célﬁhﬂ @, NhérefrP8¥@Yy | i quid
and vapor; the maxi mnumrefrigerating/ heat generating capacity can be

obtai ned VeRada0e rdekived isPLddpld ) Kl SRS LBRHICE Both 3hS' Snd Video

broadcast programs.

11.  An on-board broadcast receiver as claimed in claim 9, wherein at least
one of said TDM channels contains an encrypted broadcast program, and

wherein said broadcast receiver is adapted to decrypt said encrypted broadcast

program.
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m xed ( azeotropy ) working substance, the [err]-formcirculation and al
fresh ai re@rdspigioci rcul ation can-be run at the highest P%Q‘IUS97/'18480
circulation efficiency when the circul ating working substancel

wor ki ng substance pair conposed of refl9i-gerant and absorbent. 2. Sald air

conditioner with high-efficiency differential cold-valley - pipes
according to claiml1, characterized in that: Wen the fl at tubes (14) in
J1 strips (30) and J2 strips (1) therein are arranged in concentric.arc
direction wot h DGl dhltlard M6adiast feb&véarl @e&%&&qatemam wt(éé:}a &@ng J1
strips (30) and nenbrane corrugations (2) anong J sfrlp (I') show a
sect or - shape ﬂ g7, o] W{E i b-shaped

cl anpi ng pl%agaes ar éé%wf(%r%e oﬂilaﬁrléc.:| rip-s a%g east ﬂoaan%ﬁ}gcnél ST the

pl ane and tral ht J1 pipe and J2 pipe will be deformed then to arc. Jl
pi pe and J %bpsthe flat tubes (14) in J2 strips (1) in the

above- nentloned J2 pipe and J2' pipe can al so be repl aced by netallic
sl ender round tubes (14'). 3. Said air conditioner with high-efficiency
differential cold-valley pi pes according to claiml or 2, characterized
in that: J13pi pAnaofl-bdard brojicist mesciverass elabmped dhidim) 9piwiRréiansaid so be
used as condensing J pi pe , J2 pipe and J2' pipe used as condensing J

pi pe can ab%@ades‘stbﬁeaver 1sa§d39vcaoaf féceivd dovihifk tdHihRBohe bt 08I FRE Ng: Wien
the air being cool ed y evaporating J pipes is outdoor air a3 and the

air to coo air al, the J pipe air
condi ti onelrfrelqtslg"cylfl&ﬁgl | n a#?mﬁ alomor m ci rcuI ation, when the air

bei ng cool ed by evaporating J pi pe is indoor air al and the air to cool
condensi ng J pipe is outdoor air a3, the J pipe air conditioner is
running in gerr] form circulatiqgn, during heat generating: Wen the air
bei ng heat & A oade br?ﬂj@meﬁﬁé"qfs%d@%ﬂ igjclaigg 9g Wchereir said bei ng
cool ed by evaporating J pipe is indoor air al, the J pipe air

condi t i onebroaslcast receiver iscroupled|tb ahondiand pasSerfger mtettaizxnieutis;mﬂgmvﬂaen the air
bei ng heat ed by evaporating pipe is indoor air al and the air being

cool ed by deliveeingditbadigst progmsits a Pl of Passedders.t he J pi pe air
conditioner is running in [err]-formcirculation. 4. Said air
conditioner with high- effi ciency ‘differential cold-valley pi pes
according to claim11 or 2, characterized in that: \Wen w ndow machi nes
or split-body C o) re 0 conposed
of using J?gpl Bg ?g&ﬁﬁd for oaé‘me‘ aﬁ%?g’H nfgl;’%aryﬁlgslﬁe aﬁ% wﬁsfﬁg pi pe or
J2' pipe as condensin |pe in the bottomtray of their w ndow

machi nes oPaﬁfﬁgi’B%rmﬁ‘g’ﬂsgpgbf split-body machines is mounted a wat er

circul ati ng system conposed of a water punp (47
transmitting a plurality of different broadcast programs from at least

one terrestrial broadcast station to a relay satellite;

retransmitting said broadcast programs from said relay satellite to an
aircraft in flight, said retransmission occurring on a time division multiplex
(TDM) downlink signal with different ones of said broadcast programs being
transmitted on different TDM channels in said downlink signal; and
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filter (48), nozzles (49) and connecting tubing, which sprays by .
autonatlc“&ﬂﬁk% L system according to requirement at intervals , and  in
timng, nmeteri "8’ the water solution in the bottomtray toP&A/UEPH18480 { acing
surface of J2 pipe or J2' pipe, the weller 1 evel in bottomtray is

177 controlled by a water |evel control system conposed of a oat
(54), an on-off adapter(53), a supporter (52), water supplying slender

"t ube (5 1), etc., the condensed water of JI pipe or J1' pipe can be |led
to the  bottomrtcetyng vindn deimasltiplexing s sqid| gowmfint esighal  ¢nuHeoaed nsaitbt
continuously supply water, glycerin or glycol or other cool-carrying
agent's not aireadt to/repRbdiick kald phusalify 6rob@eadCistogrdni, 0 the bottom iray to
constitute a self-sufficient water equilibriumsystem the outdoor unit

of the above-nentioned split-body nachines can al so be mat ched with the
i ndoor machine of current air conditioners. Said air conditioner with

hi gh-effi ci ncy dlf erential cpold-vall i ccordin m1l or 2,
characteri fg ‘F 1 T’fg %dﬁ%sﬂfg'e Gé“ %6&368 @ﬁng J pipe
all use J2 pe or J2 ipe t o, conpose w ndow machi nes or split-body
machi nes oFﬁ‘Bﬂf el eangains apeqmpcpﬁe# hreadeast psegram, and ovhergingiagbmsthgxd'  pi pe
has water storing bottom trays and water circul ati ng system wherein one

bot t om t r ajusther comprisesithe stépt bf decrypiting daid/aicryptedbroaldesy ptogram. when it hi um

chl ori de, calciumchloride, lithium brom de water absorbing salt solution
IS added into the bottomtray: The water punp of evaporating J pipe
sprays at intervals and in timng, netering concentrated slat sol ution in

the bottomyyr aYA%eﬂxga% RBiMed i ALAR 150whtkefl §axcfi‘ét§}ns§1lﬁsioicﬁoxglfsald

evapor ati ng J pi pe, during spraying m St thelir fans ought t

rotating , saI wat er l.utd gn on rfac cts F
gradual |y ala s%gﬂ% '% % 'gs‘ggmﬁe’gfl Ss?trlﬁﬁ%faowﬁ%f gfel ute

salt water .and taq flow, to bot tomtray froman air facing surface,

si mul t aneofM§ t\ﬁfﬂ%f‘“ﬁﬁﬁp of condensing J pipe also sprays the dilute
salt solution in the bottom of evaporating J pipe at intervals and in
timng , netering to the air facing surface of condensing J pipe, during
spraying mst, -their fans ought to stop rotating, the dilute salt wat er
sol uti on on8.i t sAsuethadas ohirderd irsciking 1 5,0whdrein saixl sasmsmissiontfusm saidand
absorbs heat to transforminto concentrated salt water solution and to

conver ge i pélgy hupllienddciiayinfa plirdlite oficobnBghdils spof baaa® whidh icBlectiveat
generating, actions of condensing J pipe and evaporating J pipe change

with each pidide aélras&'arfwtﬁw gf' thO Hikhd t,s{.,ﬂfi o?ysafJ1E1r@Aﬁveand fifeRd, oned

outside circulating working su stance saft water solutlon I'S an outside

et ot HBAERR 1 R R B bt RSP Boa i ihgES 77 0 B

wat er sol ut
more than one of said spot beams.

yco

19. A method as claimed in claim 15, wherein said retransmission from said
relay satellite occurs in a plurality of contiguous spot beams having different
carrier frequencies, said contiguous spot beams collecﬁvely including at least a

portion of the flight path of said aircraft, and wherein the step of receiving
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cool -carrying agents not readily volatile to air during refrigerating the
out si de cwebwghegapng wor ki ng- subst ance can use water al onePCq,Usga,hgs‘al r

conditioner with high-efficiency diffegfential-cold-valley pl pes
according to claim1l or 2, characterized in that: Ar inlets of out door
air a3 of outdoor machine of [err]-formsplit-body machi nes - using J1
pi pe or J1 ' pipe as evaporating J pipe and J2 pipe or J2' pipe

18 s, conde stng p pe.are provided wth, water baffles (50); an
i ndoor %d? dfg’f-)q "lkaﬁg(‘31285‘ board raid agaraft cempstses t wo end
faces of a [err]-forntmnndOM/nachlne using J1' pipe as evaporating J

pi pe anckcdigingpiapd demultipltsing different pacaioé syislicamibrr fregeaicieseaty in the
concave arc of J1' pipe and J2' pipe, air inlets (58) of indoor air al is
provi ded aﬁﬂkngn&hﬂas inside the wall (56) , air lets of outdoor air a3 is
provided at two sides outside the wall (56) , at the air inlets there are "
water baffles (50),.an indoor fan (31) and an outdoor fan (26) at- t he
front and rear two end faces of an 8 fOfﬁ]MﬂﬂdOMlnBChlne using J1' pi pe

?Zsﬁliffié‘%”gn‘aeﬁ%ﬂe% St B et 15, BRRES i bbb trom S| o1 (50
a

i ndoor s provid t two sides_inside the wall (56), out door
'a| r a3 fr ‘%WP&FEWQ@%@M&?W%WWFHS t he convex
arc face of JI pi pe to be cooled to a2 and is conveyed i ndoors. 7. Said
air conditioner wwth high -efficiency differential cold-valley  pipes
according to claim, characterized in that: the indoor fan (37 ) and
outdoor fan (26) at the front and rear two end faces are nounted
respectively in the concave arc of indoor J2' pipe and outdoor J2' - pipe,

the ventilating ports of indoor air of its [err]-formmachine are .
provided at tow sides inside the wall (56), at the ventilating ports are

provi ded adjustable air wi ndows (58 ), ventilating ports of outdoor air
a3 are provided at two sides out5|de t+-he-wald (56), at the ventil ating
ports are provided water baffles rbdleedi I outlets of i ndoor air a
of its 8-form machine are |des i nsi de the wall (56), at
the air outlets are prOV|ded r wi ndows (58'), outdoor air
a3 froma top oblique w ndo t he wal | (56) enters J2'convex
arc face to be cooled or generated of heat in ducts F and then is

conveyed i ndoors.
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