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1.AnNARINTT: nsadlaiisunsougunsal danaudiniudeniviue

2.AANBUSIANTE:
2.1 wisldSnwundanaunuladiie lsalaneisesssesanying
2.2 wieldlumsinw Uidanaunulaiae Miaensgadeninuaiunsavedlanielivousdlunis
9 o w Y ad - v < =
Snwhanaunulameisniswenidenmeineslaiies
- Hemodialysis

- Isolate UF

3 dnwauzialy
3.1 Lﬁ“flum%almLﬁauﬁmuaumsﬁwmé’w processor
3.2 Jundesdifidedou aunsandouineldaznan
3.3 lonszualniinaau 220 1aad 50-60 18509, 9 wauwus
3.4 fiszuuinanusudenanunsasanartunsioutarads autisnandisvunls
3.5 fiszuudyananfiousieidss, Tiuansanius wazddnes Weiaruianain widedades
3.6 Jszuudrsedyl Tunsailwau wiselnan
3.7 SlUsunsuanunsaldnsamanufianainveaesedls
3.8 dannuanstoya s FuLaz T UUNMIILYDLA3EY
3.9 ip3pdilusunsuANAAITisselunSHenEenva W N e AN S aNT AN LN T ALER

FUNNARBANTTINE

4. SnwazlanIEnamailn
4.1 szuudnandan (Blood Delivery System)
4.1.1 annsomueudasnisivavesdenls daus 15-600 wa./undi
4.1.2 annsaUsusziuduRgunaaves Blood line Téaus 2-10 1.
4.1.3 aansauansdnnnsivaveadon uazUaideniilvariusinseadenluvasivinnig

Wonidenaglanaaniian

4.2 szuuduauunsu (Haparin pump)
4.2.1 anunsalgnszuen@neuun 20 ua. b
4.2.2 aN30AuANEnTINITIavesdie e Suwuusaiiies Tudnsn 0.0 - 10 ua./Aalus

4.2.3 gansabievunsuwuudn Bolus lagsan 5 1a./Ase (max. 5 ml. per bolus)



4.3 szuuduthenladion (Dialysis Pump)
4.3.1 finszurunisuanasldiasumsuazdngan (Proportioning Pump)
4.3.2 a'mﬁamuqmé’mﬁmﬂmamaqﬁﬁmlmﬁau ¥daust 300, 500 uay 800 ua./undl
4.3.3 fiszuunistestunsiismesannieluthenladio
4.3 4 fifavuanidnsinislvevesienladion

4.3.5 nMsveuesiudenladion muqmmﬂwammﬁwm‘lmﬂizmwﬂ%mmamaq gad
szuutosiunsiinneserniAvetinendae (Double balancing chamber withsecondary degassing
system)

4.3.6 annsamuaueuitutureshelafienluszuu Wnasnnaideiniosindin s
1‘1/\1171'160aamsagmaﬁﬁﬂig%m%quaLLazmﬁLLammmiﬁﬂw% Tugaedaus 12.8 - 15.7 mS/cm,

4.3.7 anusaUSunasumanududuvedaion warlumsuoiun luels

4.3.8 anunsauudsuaamagiveniienld Tuyae sewing 35.0 - 39.0 esrnaldea

4.4 sUUPIUANMIANININEDR (Ultrafiltration)

4.4.1 Juszuida Tagldnsmsinsuasveanar filseonanauldsenssiivaunag uay
muqmmié’mﬁmﬁwmimﬁw Fednsdunaunsdi (Close system, Volumetric fluid balancing chamber
and fix pump ratio)

4.4.2 munsasathdaulumsfiaiongteligean 9,990 ua.

4.4.3 mmsaﬁaﬁfwmﬂ@ﬂaﬂlﬁé’mﬁ&gﬂuﬁ 0 - 4,000 ua./FTu

4.4.4 annsavihausewosld 9 . 59 Wi

4.4.5 FFlavlaniannge) vuzvenidennasaiailaun

- UF TIMELEFT

- UF GOAL

- UF RATE

- UFVOLUME REMOVED

4.4.6 ansadenlafeulusiid (Na Profile) uagdaniflawmstulusing (UF Profile) I 6
U LY

4.4.7 nsiaunld ultrafiltration purmnp (UF pump) dudauau vilF3unaniniiseanain
AV HRRELNIUIERER

/ =

4.5 szUURYIaLABY wazauUasnny (Safety System)
4.5.1 TNUEAAIMILAURADALEDAAT Venous Pressure §ilé -60 §19 520 mmHe.
4.5.2 INULENINaAUAUABALADALAY Arterial Pressure fals -300 £ +280 mmHe.

4.4.3 gnansananianuauiiindulunszuannseuden (TMP) fala -60 819 +250 mmHg.



4.5.4 imsnsraduneseinieluiendieszuu Ultrasonic Transmission

4.55 fin1sns193un1sdaluaveaden (Blood leak) lutnen (Dialysate) #9e5vuu Color
sensitive infraled detector lnefinanaila (Sensitivity) USsnaudendisaluasoundidesnimvdewindun 0.5
wa./un7 71 25 % Fulnese Tneuas #3 (infrared transmission)

4.5.6 fszuudnyananfiowsnodes Inuansanuy uazdsnasy Weiamndndes

4.5.7 fszuumsnageunsriaurenns e TUnAnseldmudidutuneunisnageuindes
ﬁaus[,ﬁfijm%"aﬂﬁngﬂ’sﬂ (Automatic test of the safety system : T1 test)

4.5.8 193 UUNNTLASIUAINTONLA DA LazaIuULa 0N Lﬁais&’ﬁ'usiﬂw (Automatic priming
dialyzer and blood line) wavanunsavhlandausunmsiauaseinades

4.5.9 fisyuu Software dmsunisidaulusunsy UF Profile waz Sodium Profile e
6 JULUUY

4.5.10 fisyuudrsesll Tunsdllifihdy Tagliideddgunsal videiniesdisedluldainuenszuy

Weliusadnmdonaunsavhausely Built-in battery)

4.6 53UUNITANNNIAMNELDIN LLazezj'lL%a (Cleansing and Disinfection)
4.6.1 awnsaldldiennudou wazaisiad ndeuszuunismdnaisiaiieanainindesing
ORLUITR
4.6.2 annsadanandandesldsnluga

4.6.3 nedluswnsulmasnlitanuls auanusnzauds 5 lUswnsy

4.7 ldnsesunenlaiisu (DIASAFE plus)
Juuselevddmsudnduans Endotoxin inliunenlaiieuiinauuiandas (Ultrapure

Dialysate)

4.8 szuunauasidutuluasuaiunuuuwie (Bibag)
4.8.1 ansaldasiuduluamsvsiuniuuwisla (Bibag)

4.8.2 anunsalgarsuduluasusunkuudatinle

4.9 Wsunsudndianunaissluniswenidan (OCM) angUlsvngiinnisweniien
(in-vivo urea clearance-K)
4.9.1 ansofwuastmneanuweiieslunisendenusazadeld (Kuv goal)
4.9.2 lunsallainsuAIN13nszatedIvesylse (Distribution of Volume of Urea-V) @11758)
doudeyadtroiielilusunsuduin
4.9.3 anunsadeuiinginiedlalnenssunsdvsuammnsnszanedvesiie (V)
4.9.4 mauanadszuanadunsuazdiavaiauneiisdunisnenidenainuanisingss

= = YR v = a o 1 a
LU?EJ‘UW]EJUﬂUﬂ']Uj']WiJ']EﬂUWU'W@WIEJ'J UAIAIULLUYIVDIAT urea clearance-K 7 _+*%



4.9.5 ansanansnaivdevesniswenidenteuaziadivane (Goal in)
4.9.6 ansananAtAutdureslafenludenyUiels (Plasma Na+)
4.10 gunsaiusznau
4.10.1 flgunsaldmiugaduiinseaion (Dialyzer Holder) 1 §u
4.10.2 iwvruundouvuduu 1 8y
4.10.3 AiloUsznaun1sldany 1 n
4.10.4 liusmstseshedelesiunn 3 weu luseninssseziiansulseiuamunimmsly

31U
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w3 e liusansdmsuladisussuuinesasealudalinuauiiniunadaniudanivun
Aasalull

2. IQuszasAn1sldau

s
=

dmsuvinivsanssruuinesarealudadvsunmsneniiennisiaialaiioy Iuiulitesni
12 1A309 lAUa1NNTORNEAUIUTANTNLAUAINAINLINTFIU AAMI 2006 N1elATEUUTUTRININTFINVES

avaulsalawisUsenalne Mildnmsenladinudedesarliiinansunsndousodiaey

3. aruauliaaly

3.1 L‘ﬁumémﬂimﬁm‘%qw%{iwu Reverse Osmosis LUU Single pass Direct feed #38fnI1 i
wémfwﬁqwé Ultra pure anldiuesedladion Tnefiidmsudnlitesndn 2,400 ans/dalu

3.2 Uuiavsfindnlddosdnuantiauansgiu AAMI 2006 neldszuuiusesnnIgIuTes
adunpulsalawissmalnessuurednetnduszuu PEX tilesesdusyuu online Hemodiafiltration

3.3 fiszvudaunuliiindianmnsoldlsiussuulnfivealssneruia wiouszuu Digital phase
protection titetasfummideyneveandos RO Tunsalfinszualniihiidedrgszuuiidam

34 maLmaifﬁm%’uﬁfmqvﬁwLﬁu%ﬁﬂﬁiﬂw%mmaaé’u 220 V %50 380V 50 Hz uasilunansou

vaaglsy

4. SrazdganuaulARNIzNImMATiA
4.1 Pre-treatment System
4.1.1 fifshdunewdiszuu shdwhdne Polyethylenevwinanuglaitasndt 1,000 dn3
$ruau 1 & wiouszuumuANMITIIYes Booster Pump lasydutludwiniriifmuald
4.1.2 9 Booster Pump yhdhewmanuasnady $1uu 2 ya awnsal Outputldlsisnndi 6,000
dns/v4. Aewgaldanndi 35 was
4.1.3 ¥ANT0INENOUNETU (Multimedia Depth Filter) 91Wu 1 %A
- fav938 Fiberglass YwnaLdusAUdnans 30 i Operating pressure 100 psi
- UsTYheAINTemIELlonsasnEnaune fisUu Automatic Backwash
4.1.4 gpuFuaniminseisliduigeu (Water Softener) $1uau 1 90
- fElavieae Fiberglass YwnLdUsAUENaNa 30 i Operating pressure 100 psi
- U339ME Cation Exchange Resin {l5UU Automatic Regenerating System WSaue
Regenerant
4.1.5 Eqmﬂiamﬁuau (Granular Activated Carbon Filter) 3713u 2 40
- fElavieae Fiberglass YwnLEURIARENAN9 30 i Operating pressure 100 psi
- U559 Granular Activated Carbon #I#1 iodine number 111A31 900

- 33149 Carbon Filter Tudnwauy 2 639 1edafiulULBUNSULAAZ A1 Empty-



Bed Contact Time (EBCT) 8819108 5 u11/619 (393 2 89 = 10 w1i)
- 1l5¥UU Automatic Backwash
4.1.6 YANTDINNBUTUIA 5 luATEU WU 1 Y9
4.1.7 Fndayngunsaidmiuifudegini lasauaunisdnetnde Solenoid Valve $1uau 3 90
il
- w&%iu Softener Column Lita¥ae Hardness
- il GAC Column 1 iiinAnasu
- s GAC Column 2 iieinAnasiu
4.1.8 ﬁsqmqﬂﬂsaimmsa By-pass ﬁﬁLsﬁW%UU Reverse Osmosis 1018158 UU Pretreatment Liin
UAUD
4.2 Reverse Osmosis System
AUTTOULVDITLUY mmmwﬁmfw?qw%‘lﬁhiﬁaaﬂdw 2,400 AnsAovalue waza1u1s0vda
asazanewndoluthlalidesndt 98% Uszneude
4.2.1 99 High Pressure Pump ydngiwdnyUasaaily $1udu 2 e a1ansaly output ¢ lsisn
6,000 8915/%.4 ﬁﬂamqa 100 LUAS
4.2.2 4n RO Module Usznausig
- Membranes vasszuutduaia Thin Film Composite (TFC)  w3ewviaussq Membrane
(Hi-pressure vessels) lavioluiuainana (Fiber Reinforced Plastic)
- YuIALEUEAUENaNS 8 fh Awe 40 T S 2 U
4.2.3 syvuinsanuuiavsveni TdmsuiauasuansauuiandvoniiiiunsoudalngYad
auwilea il (Conductivity) Toandululasduww/au.(us/cm)lnauansnaniuniesmiingg
Touch screen  §1UIU 1 99
4.2.4 wasinUinaniu3avsfndeld (Permeate Flow meter) 3112w 1 %9
4.2.5 wwsinUszannuihiie (Concentrate Flow meter) $1u7u 1 U
4.3 33UUAIUAN wazszuUUsEndath ( Controller unit and Break Tank )
4.3.1 S¥UUNITAIUANINATVRINITVINNUY
- Main Power Switch w¥au Indicator Lamp
- ssuumavnurenaiesaIuANdie Touch-screen panel dsanunsovinnuldsad
" pansdunadannisvininuly Mode 619 9 vuntinge
" ananasyuumsinaudadesensdesuuae
" aunsadavthasldlaesalu@ welildldiuuazasleniheeldeaslofinmindeves
FiA3s

" uanddsunlutounnies Feanansawusilvildanunsaunlatounnsedlaiesluilosiu


http://www.keyence.co.th/products/plc/plc/plc.php

4.3.2 inee Solenoid Valve ﬂ’JUﬂiJﬂ’lﬂViﬁ%ﬂﬁ’]’i]’lﬂixUU Pre-treatment System 191 Reverse

Osmosis System 917U 1 ¥

[

4.3.3 Pressure Gauges 31U 8 YA AARININAILMUIANG o Fail

- Sand Filter Inlet (v1147 Sand Filter) 190
- Softener Filter Inlet (v191 Softener Filter) 130
- GAC 1 Inlet (91191 Granular Activated Carbon 0 1) 13m
- GAC 2 Inlet (¥4 Granular Activated Carbon U 2) 13n
- 5 micron Inlet (11 YAnsRIMENBUIUIA 5 liATEL) 190
- RO Inlet (v1@9n%A High Pressure Pump) 190
- Permeate (maamaaﬁw%qw‘é) 190

—_

- Concentrate (¥199nv911919 Concentrate) 0

4.3.4 aindruauanmnil (High Temperature Switch) Tddosiuldliinnigamgiias
Wufmuaddngsruy 91U 1 Ya

4.3.5 fsguumuAuUTunsldin (Break Tank) Yaganusunanisidinfu

4.3.6 aindanasuaIuANsERuln (Low Level Switch) iotesfulally High Pressure Pump
o Sa s 1% 1 °
nuluvaeniitlwadissuulivieme $1uu 1 9

4.3.7 Aasaszuuliiihdrses (UPS) ieldesiuanudemieiionaiiniussuuaiuay

4.4 sTUUMSALYDT BT
4.4.1 sruunaiRuviodne1u3avsuuy Direct Feed MviawnUaonatuvinlingidu oiin 3160
(Seamless Stainless Steel Pipe) Polishing ﬁgqﬁmuammﬂuviammmmgm ASTM - A270 \Fewvie
Ae75 Orbital Welding System
4.4.2 ﬂaéas@mﬁSﬁﬁﬁqw‘aﬁmLﬂ%lm‘v\laﬂblmzuu DHCS (Double Hose Connecting System)

Winam Dead Zone

4.5 sruunseinliedrsaudou
annsoanldd1elunisvia Chemical Disinfection wagUFuRnulddedmihfivewniglaiies
4.5.1 fiszuumssinidefesruuanudeulasmauinuvesidoufionmnd 80 °C russuurieth
Fereludunsasdiladsanusadaaannisinauld
4.5.2 9 Circulator Pump fanzesideivdntasaatia 4o 1 ya a1ansold Output il
AN 2,000 AN/ ﬁmmqq 30 LunS
4.6 B¢
- wpspunsiuriedianelueies

" yiggdunldiuiuseiuaslildvie Stainless Steel 316L



" yioduildtutiiuseusilildvie Stainless Steel 3161
- Power Consumption : 30 A. 380 VAC/ 3 &/ 50 Hz.
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