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HRO 6

INTRODUCTION

Your HRO 6-Series system is a durable piece of equipment which, with proper care, will last for many
years. This User's Manual outlines installation, operation, maintenance, and troubleshooting details vital
to the sustained performance of your system.

The test results which are included with this User's Manual indicate your system’s permeate (product) and
concentrate (waste) test results.

If your system is altered at the site of operation or if the feed water conditions change, please contact
your local dealer or distributor to determine the proper recovery for your application.

NOTE: IN ORDER TO MAINTAIN THE MANUFACTURER’S WARRANTY, AN OPERATING LOG
MUST BE MAINTAINED AND COPIES WILL NEED TO BE SENT TO YOUR LOCAL DEALER OR
DISTRIBUTOR FOR REVIEW.

NOTE: PRIOR TO OPERATING OR SERVICING THE REVERSE OSMOSIS SYSTEM, THIS USER’S
MANUAL MUST BE READ AND FULLY UNDERSTOOD. KEEP THIS AND OTHER ASSOCIATED
INFORMATION FOR FUTURE REFERENCE AND FOR NEW OPERATORS OR QUALIFIED
PERSONNEL NEAR THE SYSTEM.

SAFETY

The Safety section of this User's Manual outlines the various safety headings used throughout this
manual’s text and are enhanced and defined below:

NOTE: INDICATES STATEMENTS THAT PROVIDE FURTHER INFORMATION AND CLARIFICATION.

CAUTION: INDICATES STATEMENTS THAT ARE USED TO IDENTIFY CONDITIONS OR
PRACTICES THAT COULD RESULT IN EQUIPMENT OR OTHER PROPERTY DAMAGE.

A WARNING: INDICATES STATEMENTS THAT ARE USED TO IDENTIFY CONDITIONS OR
PRACTICES THAT COULD RESULT IN INJURY OR LOSS OF LIFE. FAILURE TO FOLLOW
WARNINGS COULD RESULT IN SERIOUS INJURY OR EVEN DEATH.

DO NOT UNDER ANY CIRCUMSTANCE; REMOVE ANY CAUTION, WARNING, OR OTHER
DESCRIPTIVE LABELS FROM THE SYSTEM.
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FEED WATER & OPERATION SPECIFICATIONS

Nothing has a greater effect on a reverse osmosis system than the feed water quality.
NOTE: IT IS VERY IMPORTANT TO MEET THE MINIMUM FEED WATER REQUIREMENTS.

FAILURE TO DO SO WILL CAUSE THE MEMBRANES TO FOUL AND VOID THE
MANUFACTURER’S WARRANTY.

Operating Limits

Maximum Feed Temparchors °F ['C) | 85 (29) Moxirssm Free Chiorine ppe | 0
Miniesum Foed Temparches °F ['C) | 40 (4.4 Maxissom TDS ppem | 2,000
Maximum Ambiart Temperoture ¥ ('C) | 120 (48.9) Maximum Hordress gog | 0
Minimum Ambiart Temperatars °F ['C) | 40 [4.4) Maoximum pH [Continuoun) ' "
Moy Foed Pressere pi [bor) | 85159 Minimeen pH [Conimvous) | 5
Minimum Feed Pressere pal (bor) ' 450.1) Maxiesem pH [Cleaning 30 Min.) [ 12
Maximom Piping Pressuse pal foor) | 200 (13.8) Minimom pH [Cleoning 30 Min.| | 2
Maximom SDI Roting SOI ' <3 Moximem Turbidity NTU | [

Tost Porometers: 550 TOS Fibernd (5 Micron), DeChlorncted, Municipo! Foed Worer, 65 pil (4.5 bor) Feed Pressure, 100 pai {6.89 bor) Opercting Pressure,
77 Degrees F (25 Degrees C), Recovery as siaed, 7.0 pH. Dot taken ofter 60 minutes of operotion,

low temperctures ond high leed woter TDS levels will signficontly offect the system’s production capobilities. Compiter projecsions should be run for individud
oppicoions which do not meet or exceed misimum and maximus operating limits,

Scole provention meciures must be taken o prolong membrone life.

NOTE: HIGHER FEED TDS AND/OR LOWER TEMPERATURES WILL REDUCE THE SYSTEM’S
PRODUCTION.

REJECTION, RECOVERY AND FLOW RATES

HRO 6-Series reverse osmosis systems are designed to produce permeate water at the capacities
indicated in the “design basis section” on page 21 of this manual. For example, the HRO 6-10,000
produces 6.25 gallons per minute of permeate water at the listed operating test conditions.
The amount of total dissolved solids (TDS) rejected by the membrane is expressed as a percentage. For
example, a 99% rejection rate means that 99% of total dissolved solids do not pass through the
membrane. To calculate the % rejection, use the following formula:
% Rejection = [(Feed TDS — Product TDS) / Feed TDS] x 100
Example:
99% = [(550-5.5)/550] x 100

NOTE: ALL TDS FIGURES MUST BE EXPRESSED IN THE SAME UNITS, TYPICALLY PARTS PER
MILLION (PPM) OR MILLIGRAMS PER LITER (MG/L).

HRO 6-Series reverse osmosis systems are designed to reject up to 99% NaCl, unless computer
projections have been provided or stated otherwise.
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HRO 6

The amount of permeate water recovered for use is expressed as a percentage. To calculate % recovery,
use the following formula:

% Recovery = (Product Water Flow Rate / Feed Water Flow Rate) x 100
Example:
26% = (1.04/4.00) x 100
% Rejection = [(Feed TDS — Product TDS) / Feed TDS] x 100
Example:

99% = [(550-5.5)/550] x 100

NOTE: ALL FLOW RATES MUST BE EXPRESSED IN THE SAME UNITS.

SYSTEM REQUIREMENTS AND OPERATION GUIDELINES

PLUMBING

The membranes and high pressure pumps used on HRO 6-Series systems require a continuous flow of
water with a minimum feed pressure of 45 psi, not to exceed 90°F.

FEED WATER CONNECTION

1. Locate the 1" FNPT Solenoid Valve feed water inlet.
(Figure 1A, Page 14)

2. Attach the inlet piping to the 1" FNPT Solenoid Valve feed water inlet.

3. Be certain that all of the dissolved solids within the feed water are soluble at the concentrations
attained in the system.

PERMEATE (PRODUCT WATER) CONNECTION

Locate the 1” or 3/4” connection (Depending on the unit) labeled permeate and attach to storage tank.
Ensure that the permeate water can flow freely with no backpressure. Backpressure can cause
irreversible damage to the membrane elements. The 1” or 3/4” (Depending on the unit) permeate line can
be run to the holding tank with PVC fittings, or other FDA approved materials. This is so the material
being used does not leach into the permeate water.

CAUTION THE pH OF THE REVERSE OSMOSIS PERMEATE WATER WILL TYPICALLY
BE 1-2 pH UNITS LOWER THAN THE FEED WATER PH. A LOW PH CAN BE VERY AGGRESSIVE
TO SOME PLUMBING MATERIALS SUCH AS COPPER PIPING.
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HRO 6

CONCENTRATE (WASTE WATER) CONNECTION

Locate the 1” or 3/4” connection (Depending on the unit) labeled concentrate and attach to a drain. Run
the concentrate line to an open drain in a free and unrestricted manner (no backpressure). It is advised
that an air-break be used on the concentrate line to prevent siphoning of water from the pressure vessels
when the system is in standby.

CAUTION: ANY RESTRICTIONS OR BLOCKAGE IN THE DRAIN LINE CAN CAUSE
BACKPRESSURE, WHICH WILL INCREASE THE SYSTEM’S OPERATING PRESSURE. THIS CAN
RESULT IN DAMAGE TO THE SYSTEM’S MEMBRANES AND COMPONENTS.

ELECTRICAL

The motor used on the HRO 6-Series systems are pump and motor combination. The motor is available
in 220/460 Volt, 50/60 Hertz, 1 Phase/3 phase. Each HRO 6-Series system is equipped with a 5 foot
electrical cord.

Ensure that the electrical circuit supplying the system is compatible with the requirements of the specific
HRO 6 model you are installing.

NOTE: IT'S RECOMMENDED THAT A LICENSED ELECTRICIAN WIRE YOUR SYSTEM IN
ACCORDANCE WITH LOCAL AND NATIONAL ELECTRICAL CODES (NEC).

A WARNING: TO REDUCE THE RISK OF ELECTRICAL SHOCK, THE INCOMING POWER
SUPPLY MUST INCLUDE A PROTECTIVE EARTH GROUND.

HRO 6-Series systems are typically controlled with a liquid level switch in a storage tank. The liquid level
switch turns the system on when the water level in the tank drops, and off when the tank is full. Liquid

level switches can be obtained by your local dealer or distributor. If a liquid level switch is to be used,
install it at this time.

PRE-FILTRATION

HRO 6-Series systems are supplied with a 5 micron sediment filter. Change the cartridge once a month or
when a 10-15 psi differential exists between the two pre-filter gauges. Ask your local dealer or distributor
about Pre-Filtration systems, if required.

NOTE: THE SYSTEM MUST BE OPERATED USING FILTERED FEED WATER ONLY.

PUMP

The pump used on the HRO 6-Series systems is of the multi-stage centrifugal stainless steel type.
Follow these guidelines to ensure proper operation of the pump:

# The pump must NEVER be run dry. Operating the pump without sufficient feed water will damage
the pump.
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» ALWAYS feed the pump with filtered water. The pump is susceptible to damage from sediment
and debris.

» If any damage occurs to your system’s pump a re-build kit may be available. Contact your local
dealer or distributor and inform them of your system’s model and pump size.

MOUNTING

The free standing system should be bolted down in compliance with local regulation standards or
securely fastened.

MEMBRANE ELEMENTS

HRO 6-Series reverse osmosis systems come pre-loaded with Thin Film Composite (TFC) HF4 High Flow
Extra Low Energy membranes, unless otherwise specified. General membrane element performance
characteristics are listed on the following pages:

HF4-STANDARD
® Membrane Type: Polyamide ThinFilm Composite  *® pH Range, Short Term Cleaning (30 Min): 1 <13
* Maximum Operating Temperature: 113°F {45°C) ® Maximum Feed St Density Index: 5
* Maximum Operating Pressure: 600 psi (41 bar) * Chlorine Tolerance: 0 ppm

* pH Range, Continvous Operafion®: 2 -11
* Manionem weparshurs or confinuoes opansiions above pHIO s 95°F [35%)

Product Specitications
Patrecw D A Por mecte

Rerecton tow Rote
apd (m3/d peifbed | gpd bmd/d)
W4-2514 | 100689 | 225 0.85) 9.0
200387 | H4-2521 | 1001689 | 400151 | 990 | 200000 | HF4-4021 | 100(66%) | 10000379 | 990
0088 | HA-250 | 100{689 | 85022 | %0 | 0 | HF4-4040 | 100(89) | 2500048 | 990 |

hb—nﬂtn&tmummmﬂuwmnmt 15% Permecie Recovery, 6.5 - 7.0 pH Roage, of the Specfed Operatag Prasses. Dolo
Tchan Al 30 Miswtas of Opaection. Maximen Prasicrs drop for slamant i1 13 pal. Misman sch miaction it 9% Parmacis flow by individun] slaments mey vory o+ /- 200

\ E
( h— - — - -
‘ E

d |

FLow - B =

- A -

Dimensions inch (mm)

.!"-”l‘ l Mp.”ﬂ | llww 01,('9@ QLMW ‘ WM -804 NMQ l llW’Q 0)5["0’ | 395(le

WA | (904 LI@9q | 0750905 | 2405 | | WM-4o2 | 21p0A | 1794 | 07501904 | mnoom
| Wa-250 | 00060 | 11794 | 075908 | 24008 | WA-40M0 | (10160 | 194 | OJS(908 | 3950003 |
Under carkia condiions, e preasnce of free chiodes ond ofber cuidising ogents will cosse pasnchus mambeone ki, Sice cxidotion domage i sot d ender ody, e momdock

oy g msducl oo chicrine by pratecinant pler lo rambeone aapoters. Wel daed menbrose slemects mud be lagt secled and moat when i soroge. Deplag odt moy ecow ond
domoge he menbrose permonenty Prevant slements fom Feesing o bawng axposed 1o donct wnlght. Wt insiad slamants ore voruum secled in o polyebylens bog comtomng | 0% sadkem meto bisdite
ond hae pockioged = o cordbonnd box. Discard the parmacts for e et wanipfoor houn of opeecicn. The parmecis fow [praduct woter fow] voras with fsed wole mmpassturs. For mantvone wonoely
wlormation, plese costoct e masuoctee:
The mondockes balewss he islormoton ond dato contolesd e 1 b oocuroi ond weld. The information ond dato om offerd in good o, St withhout guoronies, o8 condiions and mefads of
v & produch om beyond the mosdocheer's coneal. The monckociersr casune 50 Sobity bor resuls cbiciend or domages incemed through e opplicoion of e preseeied mloenction ond & Y
e sar's respoasilly 1o deterning e approproiesess of thase products for he wer's ipeciic sod wes.




HF5-OPTIONAL

* Membrane Type: Polyamide ThinFilm Composite ™ pH Range, Short Torm Cleaning [30 Min.): 1 -13
* Maximue Operoting Temparokure: 113°F (45°C) * Maximum Feod Silt Density Indax: 5
= Maximyen Opercting Pressure: 400 psi (27.58 bar) * Chlorine Tolerance: 0 ppm

® pH Range, Continvous Operation®:  2-11

* Mommun lempeestors kr confioucas cparchions chove 10 s 95° F 157

Product Specifications

Pac—m: e Apoeed Par mecte No=ine! Sot
Flow Lot Pracwre Flow Rate Rajection
pilged | peibed | gpd imd/d o

P
80550

0002 HS-4014 W | 600[227) | 10089 | 70072 | %NS
0% | Ws-40) | @057 | 1000079 | 10068) | 1200454 | 985
| 200094 ws mo 20552 :zsoo'mq | 1001889 'aooonum s

uu—:mmmummwumnmz 15% Parmecte Racowery, 6.5 - 70 gH Rosge, of he Spechiec Oparctng Preatere. Dot
Tokan A 30 Meowins of Operotion. Masimwm Prassers crop lor soch slement in 13 g6 Misimen 108 rejecion i 9% Permente flow lor individen! slemenns may vary /- 20%

<o

FLOW - B -

A

IS - 40%4 llNSd llWM | o75n9ns | 395(!@1]

WFS - a0m NeNg g ]o;snm] 395 (003 |
T HFS-4040 | (1018 1179 | 075908 | m(mm

Undiae carisla concdiions, B pressnce of e chiorne ond cher cuidising apenhs will come prenciurs menbrons ales. Siace ceidotion domage o not d ender worronty, he mandack
scomemnds mevving miducl bee chlorion by prabuctoent price 1o sanbeone wapotes. Wt leiied menbeose slenaets musl be lept secked and moad when i siroge. Drying ot mery oo end
dorage e renbone permcrenty Frevect slacmots fom heasing o baing ssposad 1o deact slight. Wat ieded slawnts oow vocvem sacled i @ polyetylans bog costoining | 0% sodium meko Siulite
end han pockaged i o corthoosd boe Discord e permacie b the et hvatydon howss of cparsion The parmecie flew [roduct woler fow] vases wilh lesd wolw epaotos. For mentvone worsely
chormaion, peces conted! e mondoctser

Tha mondocie: balews e inlomotion ond dota contoined hara 1 be ocowom ond sl T nlormation ond doto one oflwed in good foih, Sut without guorantes, o5 condions and mwhods of
win of produch e beyond e mondackew’s comel. The mondacien catores 0o Robilly lor madls chicined or domages incemed vough fe cpplication of he pretasind ifformation ond dota ¥ ia
$e s mapoeaibllly 1 deleming e oppropricienass of fase produch o e wer's eciic snd e
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NF3-OPTIONAL

® Membrane Type: Polyomide ThinFilm Composite ™ pH Range, Short Term Cleaning (30 Min): 1-12
* Maximum Operating Temperoture: 113°F |45°C) ® Moximum Feed Silt Density Index: 5
® Maximum Operoting Pressure: 600 psi (41 bor) * Chiorine Tolerance: 0 ppm

* pH Range, Continvous Operation*: 211

* Maximem parches for confmecus opeestons obowe sH 10 1 95" F 35

Produc' Specifications

Applied Permecta | Nominal Sok
Flow Rat

| Rejocsion
opd [m3/d) | ~

| 20000 NRI-2514 | JO4BY | 200076 40-50 | 200404 70483 | 400(1.51 | 40-50
'm 'i&i;_zs?l%ip;i_h 350133 | 40-50 | [ m | 70uEy looopm - 40-50
]' 200403  NF3 - 2540 | 701483 @ 850322 40-50 ] 200406 70 (4837 _ 2500948 | 40-50

HMWMHQMWWMM”MF 15% Permects Recovery, 6.5 70#‘&‘&¢~WMM Dot
Tohan Aber 30 Mingta of Operciion. Maximen Pressers deop for soch slemert s 13 pal. Mirkmem sck refection is 96%. Parmects flow o Individec] slemerts may vory +/- 20%

‘l()w

- A D

- -

Dimensions inch (mm)

Orscriperan A | . | C *]
NF3 - 2514 14558 1 nww 107511008 umw NF3 - 4014 unssq 1. R794 orsmoq l 1951003

NI-2821 | 21504 | LI@ISG | 075[1908 uaovq M- | ms:u 11794  075(15085 | mum
 NP3-2580 i nnouq‘ nwm fozsnvoq uaooq NF3 - 4040 I aogxouq nm‘oq o:sgwo’q JEL: 39511003

Under catam condifions, hmdh&baﬂ‘-d&ﬂwﬂmw“b& mmw.nwwmum
recommends 1wnovieg reicol free chiorise by preteciment prior 1o menbrone exgoses. Wet Suied mambrose slenets mef be gt secled and moid when & soroge. Drying cuf moy coow ond
domage he manbrone parmonsenty Prevest slemect: from beazing or being expoued 1o direct walght Wat Neslac slamarhs ore vocwem 1ecies © ¢ polyefylane bog costoming T 0% 10d vm netc bauf e
and han pockaged n ¢ cordboord bax Discord ba parmects b B frat hwwetydour bours of cpmeton Tha peewacte flow producs wete fow] veres with fead weter egarctrn For masbrone wososty
whommaton, plecse contoc he oonvindue

The monsfochrer beleves the nfomation ond dots contiined heris 1 be ocowote ond weid. The nformation ond dot o offered in good fath, bet wiioot guoronies, Gs cosdifions ond mefods of
e of produch 0t beyond e moncfoctre’s costrol. The nosviockes cssmes 1o lobilty for resits cbicised o domoges Incumed Seough e appliction of S prasented nformafion ond dots. # s
B user's rapoeablly 1 delwening e oppropricteness of Sase produch ko he war's ipecifc end s
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NF4-OPTIONAL

* Membrane Type: Polyomide ThinFilm Composite ™ pH Range, Short Term Cleaning (30 Min.): 1 - 12
* Maximem Operoting Temperoture: 113°F (45°C) " Moximem Feed Silt Density Index: 5
* Maximum Operoting Pressure: 600 psi (41 bor) ® Chlorine Toleronce: 0 ppen

® pH Range, Continuous Operafion®: 2~ 11

* Mandmen swrperonre for confrwons oparances shove pH 10 & 95 F 13

Product Specifications
Permeste | Ne a !
Pressure Flow Rate
pe bar) ood Im)/d} |

70 [4.83)

00407 | NF4-2514 70483 | 200078 @ ®- i &0
200408 | NF4-2521  70(A83) | 250095 @ ® |l 20411 | N4-402) | 701483 | 90pLn | #80-
80

0049 | NF4-2540 70483 | 680RS5N | 80-%0 00412 | NFA-4040 | 701483 | 200008 |

Tout Porameters: 550 TDS Fiteeed |5 Microni, DeChiornoted, Municipol Fead Water, 77 Degress F, 15% Pasmacte Recovery, 6.5 - 7 0 pH Range, o b Spacfed Oparsting Pressrs. Dato
ok Aler 30 Minutes of Operoiion. Masimun Pressure drop for eoch slement s 13 poi. Minimue st rejection is S8 Parmecte flow for individudl slements may vary + /. 20%

=08 §

- A -

Parmeas |
Flow Rove
owd m/d |
| 400{1.51) |

N4 -4014

|

- A o~

Dimensions inch (mm)

NA-2514 | QSN | LIRZ9G | OIS[I005 248098 NR-4014 | 4QSSE | LIRIS4  OJS(190% | 395(1003
N4-252) | 2104 | L1794 | OFS(905 24096 | | NM-421 | 21$N4 | LIRZ94 | 050908 | 395(1003) |
Na-230 | Bioien | 119754 | 073090 | 244094 | N4- a0 | 000160 | 119794 | 07501958 | 39501403 |

Under cormas condifions, hp—ao‘ﬁ-m'ﬂ*c&t‘mﬂa—m*ﬂn Sioce oxidofior domage 8 nof coversd snder waToTYy, S Tordachre
recommands memaving midual ee chiorine by prwmeameent prior Yo membrone seposire. W weted wembrone sleress mer be ket secied ond ol whee in soroge. Orylng oot may ccow ond
dovege M marbrote pe sorerdy MM&-M«M“»“#W“h‘mwuﬂao%hmiﬁ*“
ond fee packoged b @ cordboand bax. Dacord S permects for S fint Swwtpfour hours of aperarion. The pervents fow [rodic warer Bow) vories with faed worer Seoperavrs. For g
Informarion, plecss coriod Pe worvioune.

The vardocasw bellevar S ik ord doo d hersir 1o be occurare ond seel. The informcrion ond dom are ofwed i good o, but withont guaromes, ar condiions and metod
v of producy are bayord e mesvioowes comd. The monvisowew casemes 70 obily for resuds cbiined or demages inoumed Srogh e opplicanion of ha preseied islrmones ond dom t s
P er's tmporalbiily 1o dewrmiog ha cppropriomeas of fume product ko Se sar's speciic end e
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HRO 6

LC LE-4040-OPTIONAL

DOW FILMTEC™ Membranes
Large Commercial 4040 Reverse Osmosis Elements

Features DOW FILMTEC™ LC 4040 product range are avaslabie 1o meet a wide vanaty of customer
neads in commercial applications, from producing high purity waler 1o dalivering low total
systom costs, Dow's fully automated elemant production onables the most consstent
products in e industy that minimizes the fotal cost of ownership of waler treatment

systems.
o LCHR4040 produces high quaiity warler with our state of the ant RO membrane.

o LCLE4040 delvers high quaiity water af low pressure at harsh waler condions,
using Dow's innovative, proprietary technology for low ensngy appiicatons.

Product Specifications
Part Number Spacer Permeate FlowRate  Min, Sat  Stablitoed Sat
_Product Oy te) e Active Aewa - B 0) o0 g Rajection (] Rejection (%)
LC MR4040 T T} ] M@ 200(11) 5 87
LC LE408) 356803 | (355602) EYES 25095 %! %2
T Pormme fou e wal mpscsion Samed o T GRowINg teet condlions. 2000 pom NaCI, 177 (2970, 19% recowary. 0 B, S appled prmssuns 229 onlg b
(0 MR et 1% guig o L LE

2 Pormmare fown r ity stemirts may wary & 19%
3 For 0 purpons of engroweement, spnciicatons may 5o vpdutnd ponodcally

LC HR4040 Sobt [ NOr 0 Boren
Suadiirad rejecton (%) EY) #2 %3 0
Figure 1
l " 7z AN
r. i : .-] ( N |

Product A 8 c 0
mator - e ma i - rten va

LC HR-4040 and 1

e 40.00 (1018) 05 (25.7) 0.75(1%) 139(%9)

1 Fwler to DOW FLUTEC™ Design Ouitelies b

e clerwr! vyyerss
2 LCHAA0) and LC HRLE 404) mlervents ¥ rormes G000 | D pratenre vansel.

Pagetel? " Trademact of The Cow Chamic Congany [Tow”) o an sl conpany of Oow Fam No (05222080
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HRO 6

Membrane type Palyamide Thin-Fim Composite

Maximum operating tempersires 113°F (45°C)
Maximum operating pressure 600 psig (41 2ar)
Nadenum pressune crop 15 psig (1.0 bar)
Madimum foed fow rate. gpm (m¥h) 16 gom (3.6 (m\®)
P range, continuous operation® 2-1

P range, short-tanm cleaning® 1-13

Maximum Feed Sit Density Index S0Is

Free chiodne concentration” <01 ppm

& Mmomars Werperstan for conSnuous cpenation sbowe PH 10 s #6°F (8°C)
5 Refer 10 Cloanng Gudeines 0 specfcation wheet 509 23010

[ ““mgmdhm"mﬁﬂ.ﬂm%hmm nz.

General
Information

OOW FILMTEC™ Membranes

Ewngn (30 34507080
Fale 50 ) T 1M
R N SR S
Page2at2

Proper start-up of reverse osmosis waled Yeatment systems is essential 10 prepare the membranes
dor operating senvice and 10 prevent membrane damage dus b overfeeding or hydraulic shock.
Fallowing the propee startup sequence aiso hilps ensure that sysiem openying parameders
conform 1 design speciications so that system water quality and productivity goals can be
achioved,

Bedors iniiatng system stanlwp procedures, membrane pretreatment, Dading of the memtrane
slements, irsrument calbeation and other System checks should be completed.

Please reder 1o the appiication information Rerature entitied *Stan.Up Sequenca” (Form No. 603-
C2077) for more information,

Avord any abrupt pressune of Cross-flow varations on T spiral alements during stan-up, shutdown,
cleaning or other Sequences 1 prevent possibie membrane damage. During startup, 8 geadual
change from o standstil 1o cperating state i recommended as follows:
o Feed prassure should be increased gradually over 8 3050 second tme lrame.
o Cross-fiow velocity 81 set oparating point should be achieved gradually over 15-20
saconds,

o Permeste obtained from first hour of operation shoukd be discarded.

Koep sloments mosst at all tmes afler iIntal woling,

I operating lemits and guidelings given in this Product Bulietin are not stcty lollowed, P lmited
warranty in Form No. 603-350 %0 will be rud and void.
Yomwmmwmmmuwn
membane sloments be mmersed in 3
mw-wwuumuwmumuum
domens.

Maxirum pressure Srop aooss an enfiee pressure vessel (housing) is 50 psi (3.4 bar)

Avold static permeate-side backpressure at ol times.

Thase memtranes may be subject 10 drinking water application restrictions 0 some countries:
please check tha appiication status before usa and sdie.

Notoe: The s of B product i and of e 308 1OX neCEssarly Juaractes Te remaval of DysS I JATO0ONS SO water
Efecive Oyt 0 et egen MAL50n & Seponden! on T Compiets Syvien Sesgr 0! Of P COODE0N 200 Tarednce of
Be v

Notic N Beodon St sy putend owmad by Oow & ofers & 1 Do miwnd. Becouse use conditons and sppicatie e ruy
@lfer Bom o locton 1) seoler and Suy i S, Cotooms i mapoontie By determning whelr prodes sed
B hrrarion in P S0Cument e So0ea0ndte By Cortmer's uee 80 & armung P Custonmers merigiace and dagoas
Pactoen 4 0 Complere Wi aoicatie et nd O goverrent seacimerds. The radct thown 1 B Merstow ey
0L S pviiatie S Ml 0Ly Seaietio o Qeoprapiue whers Dow it preserted The Clai mce raly fOX Nes Do
proved b oue 0 ol coutrion, Oow sauns fo obigaton o Rabilly K P nicrmeion i Bus Socurest. Relrences ©
Cow” or e ‘Company” meae Po Dow kgl enity selieg D prodicty 1 Cusltmer unions cfrwise oreasly foled. MO
WARIANTES ARE GBIt AL WARSANTES OF MERCHANTABILITY OR MITNESS FOR A PARNOULAR

T

= Traderwnt of The Dow Chemcat Company ("Dow’) of a0 #filmnd compeny of Dow Form No. 80532296 0%
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LC HR-4040-OPTIONAL

DOW FILMTEC™ Membranes
Large Commercial 4040 Reverse Osmosis Elements

Features DOW FILMTEC™ LC 4040 product range are avasiable 1o meet a wide vanaty of customer
neads in commercial appiications, from producing high purity water 1o dalivering low total
systom costs, Dow's fully automased element production enables the most consstent
products in e industy that minimizes the fotal cost of ownership of water treatment

systems.
o LCHR4040 produces high quaiity warler with owr state of the ant RO membrane.

o LCLE4040 delvers high quaiity water af low pressure at harsh waler condions,
wsing Dow's innovative, proprietary technology for low anengy appiicatons.

Product Specifications
Part Number Pormeate Flow Rate  Min, St Sraddired Satt
ot Oy e m"é‘-""" Act ot ) " pd it Bofection %) _Refction 4
LC MR-4340 JXTTY S 3370} MAD 2200 (1) s 887
LC LE-408) 2500 (9 1 %62
[ h—"ﬁ-n—wmanh—‘-m%mmrﬂﬁqﬁ?&m,m?uwm 1
(L0 MR et 1% guig o L LE

2 Pormmare fown Sr ndvicunl slemirts may vy ¥ 19%
3 For 00 purpons of evgroweement, woncficatons may o vpduted ponidcaly

LC HR-440 Sohte N NOY $0: Boren
Subiirsd rejecton (%) EY) @2 %3 %0
Figure 1
' B ’ -e ] ZE5N
™ _S 2 ] - {/\\ )
ol 7?3 I X\ }l -y son

Product A 8 c 0
o - ity - - vt pa

LC HR-4040 and

- 40.00 (1016) 1.05(25.7) 0.75(19) 35(%9)

1 Fader o DOW FLVTEC™ Desipn Gustwings by mulipie sloment hysiems
2 LCHAA0E) and LC HRLE 4040 mlorments # rores Gnct 1D prateure vensel.

Page 10t? = Trademant of The Cow Chemicy Congany Tow”) or an sfilaied congpany of Oow Fam No 982280
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HRO 6

Membrane type Palyamide Thin-Fim Composite

Maximum operating tempersires 113°F (45°C)
Maximum operating pressure 600 psig (41 2ar)
Nadenum pressune crop 15 psig (1.0 bar)
Madimum foed fow rate. gpm (m¥h) 16 gom (3.6 (m\®)
P range, continuous operation® 2-1

P range, short-tanm cleaning® 1-13

Maximum Feed Sit Density Index S0Is

Free chiodne concentration” <01 ppm

& Mmomars Werperstan for conSnuous cpenation sbowe PH 10 s #6°F (8°C)
5 Refer 10 Cloanng Gudeines 0 specfcation wheet 509 23010

[ ““mgmdhm"mﬁﬂ.ﬂm%hmm nz.

General
Information

OOW FILMTEC™ Membranes

Ewngn (30 34507080
Fale 50 ) T 1M
R N SR S
Page2at2

Proper start-up of reverse osmosis waled Yeatment systems is essential 10 prepare the membranes
dor operating senvice and 10 prevent membrane damage dus b overfeeding or hydraulic shock.
Fallowing the propee startup sequence aiso hilps ensure that sysiem openying parameders
conform 1 design speciications so that system water quality and productivity goals can be
achioved,

Bedors iniiatng system stanlwp procedures, membrane pretreatment, Dading of the memtrane
slements, irsrument calbeation and other System checks should be completed.

Please reder 1o the appiication information Rerature entitied *Stan.Up Sequenca” (Form No. 603-
C2077) for more information,

Avord any abrupt pressune of Cross-flow varations on T spiral alements during stan-up, shutdown,
cleaning or other Sequences 1 prevent possibie membrane damage. During startup, 8 geadual
change from o standstil 1o cperating state i recommended as follows:
o Feed prassure should be increased gradually over 8 3050 second tme lrame.
o Cross-fiow velocity 81 set oparating point should be achieved gradually over 15-20
saconds,

o Permeste obtained from first hour of operation shoukd be discarded.

Koep sloments mosst at all tmes afler iIntal woling,

I operating lemits and guidelings given in this Product Bulietin are not stcty lollowed, P lmited
warranty in Form No. 603-350 %0 will be rud and void.
Yomwmmwmmmuwn
membane sloments be mmersed in 3
mw-wwuumuwmumuum
domens.

Maxirum pressure Srop aooss an enfiee pressure vessel (housing) is 50 psi (3.4 bar)

Avold static permeate-side backpressure at ol times.

Thase memtranes may be subject 10 drinking water application restrictions 0 some countries:
please check tha appiication status before usa and sdie.

Notoe: The s of B product i and of e 308 1OX neCEssarly Juaractes Te remaval of DysS I JATO0ONS SO water
Efecive Oyt 0 et egen MAL50n & Seponden! on T Compiets Syvien Sesgr 0! Of P COODE0N 200 Tarednce of
Be v

Notic N Beodon St sy putend owmad by Oow & ofers & 1 Do miwnd. Becouse use conditons and sppicatie e ruy
@lfer Bom o locton 1) seoler and Suy i S, Cotooms i mapoontie By determning whelr prodes sed
B hrrarion in P S0Cument e So0ea0ndte By Cortmer's uee 80 & armung P Custonmers merigiace and dagoas
Pactoen 4 0 Complere Wi aoicatie et nd O goverrent seacimerds. The radct thown 1 B Merstow ey
0L S pviiatie S Ml 0Ly Seaietio o Qeoprapiue whers Dow it preserted The Clai mce raly fOX Nes Do
proved b oue 0 ol coutrion, Oow sauns fo obigaton o Rabilly K P nicrmeion i Bus Socurest. Relrences ©
Cow” or e ‘Company” meae Po Dow kgl enity selieg D prodicty 1 Cusltmer unions cfrwise oreasly foled. MO
WARIANTES ARE GBIt AL WARSANTES OF MERCHANTABILITY OR MITNESS FOR A PARNOULAR

T

= Traderwnt of The Dow Chemcat Company ("Dow’) of a0 #filmnd compeny of Dow Form No. 80532296 0%
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HRO 6

FIGURE 1A

HRO 6-1800, HRO 6-4000, HRO 6-5000, HRO 6-7000,

HRO 6-9000, HRO 6-10,000 SYSTEM IDENTIFICATION
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HRO 6

10.
11.
12.
13.
14.

15.

16.

17.

18.

NUMBER IDENTIFICATION

SOLENOID VALVE - TURNS ON/OFF FEED WATER

5 MICRON SEDIMENT — REMOVES PARTICULATES

PRESSURE GAUGE — MEASURES FEED PRESSURE

PRESSURE GAUGE — MEASURES PRESSURE AFTER FILTERS

PRESSURE GAUGE — MEASURES PUMP PRESSURE

PRESSURE GAUGE — MEASURES CONCENTRATE PRESSURE

COMPUTER CONTROL — CONTROLS RO SYSTEM FUNCTIONS

RECYCLE VALVE - RECYCLES CONCENTRATE BACK TO FEED (IF APPLICABLE)
CONCENTRATE VALVE- CONTROLS FLOW OF CONCENTRATE (WASTE) WATER TO
THE DRAIN

RO PUMP AND MOTOR - PRESSURIZES RO SYSTEM

THROTTLE VALVE — CONTROLS FLOW OF PUMP

FLOW METER — MEASURES FLOW OF PERMEATE WATER

FLOW METER — MEASURES FLOW OF CONCENTRATE (WASTE) WATER

FLOW METER — MEASURES FLOW OF CONCENTRATE RECYCLE WATER
PRESSURE SWITCH — TURNS OFF RO PUMP WHEN FEED PRESSURE FALLS BELOW
15PSI

PERMEATE CHECK VALVE - PROTECTS MEMBRANE ELEMENTS FROM
BACKPRESSURE

PRESSURE VESSELS — HOUSES MEMBRANE ELEMENTS

PERMEATE SAMPLE VALVE- MEASURES THE QUALITY OF EACH MEMBRANE
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FIGURE 1C

FIGURE 1D

HRO 6
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FIGURE 1E

OVPUTER
/_Eumn

PERMEATE
LINE QT 70 UsE ——{ |

~~——CONCENTRATE
LINE DUT TO DRAIN

1DS PROBE —1] Y |

SOLENID
VALVE —A

BALK CUTAVAY VIEV

FIGURE 1F

Note: A portion of the frame has been removed to expose components.
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HRO 6

SYSTEM PURGING

Carefully inspect your system before initial start-up. Check that all plumbing and electrical connections
are not loose or have not come undone during shipment. A User's Manual, Test Results, and Filter
Housing Wrench will accompany your HRO 6-Series reverse osmosis system.

NOTE: LEAVE THE POWER TO THE SYSTEM OFF FOR THIS PROCEDURE.

Redirect permeate water to the drain for this procedure.

Fully open the concentrate valve (Counter Clockwise). (Figure 1B, Page. 16)
Fully close the recycle valve (Clockwise) (If Applicable). (Figure 1B, Page. 16)
Fully open the throttle valve (Counter Clockwise). (Figure 1D, Page. 17)

o b 0D =

To activate the Solenoid bypass feature, press and hold the momentary push button located on
the front panel of the C-22 computer controller.

6. Turn the feed water on and let the system purge until no visible bubbles appear from
concentrate flow meter. (Figure 1B, Page. 16)

7. Release the momentary push button.

Note: Units with S-150 controller press and hold the reset button for three seconds to activate the bypass
feature.
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FIGURE 2

INITIAL START-UP

Keep the permeate water line to drain for this procedure.

Fully open the concentrate valve (Counter Clockwise). (Figure 1B, Page. 16)
Fully close the recycle valve (Clockwise)(If Applicable). (Figure 1B, Page. 16)
Adjust the throttle valve at 50% open (Counter Clockwise). (Figure 1D, Page. 17)

o bk 0N =

Turn the RO system on and adjust the concentrate (waste) valve, recycle valve (If Applicable), and
the throttle valve to the designed flow and pressure. (Figure 1B, Page. 16)

Inspect the system for leaks.

Allow the system to run 30 minutes to flush the preservative solution from the system.

After 30 minutes, shut down the system.

Re-direct the permeate water back to the tank and then turn the system back on.

= © © N2

0. Record the readings daily for a week; after one week record the readings once a week.
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DESIGN BASIS FOR HRO 6-1800, HRO 6-4000, HRO 6-5000

HRO 6-7000, HRO 6-9000, HRO 6-10,000

Specifications

Models | HRO 6-1800 | HRO 6-4000 | HRO 6-5000 | HRO 6-7000 | HRO 6-9000 | HRO 6-10,000

Configuration Single Poss Single Pass Single Poss SinglePass  Single fom Singhe Poss
Foed Woler Source®** . TDS2,000ppm  TDS2,000ppm  TDS2000ppm  TS<2000ppm  TDSR20Wppm  TDS<2,000 ppm
Stondard Recovery Rale 5075% 5075% S075% 5075% 5075% 5075%
E". Emﬂ % 99 99 9% _ 99 99
Permeate Flow* gpm fipe) Cepe | 2179 3.1 (1.8 a2058 | s2(197 63 (237)
Minirmum Fead Flow gpm fipm) 40015 EANY) 6.1 327 720 . 8231} 9.3 (35}
Masimum Feed Flow gpm [lpm) 173 S Y S Y S 1) S Y"1 A T 1t
:“‘! Mw%”i el 3 30 3y 3 3 3
Feed inch A 1 INPT _ 1 ANPT 1 NPT v 1 NPT | 1 PNPT | 1 FNPT v
Permects inch | NPT | NPT 7 M ANPT 7 1 ANPT . 1 ANPT | 1 FNPT
Concenkole inch 3 PNPT U ANPT % NPT 1 NPT 1 NPT 1 FNPT
Marmbeones Per Yessel 1 1 1 1 1 1
Membeone Quantily 1 _ 2 3 4 5 é
Membrane Size 4040 4040 4040 4040 4040 4040
Yessol Array . 1 . (R 7 1:1: 7 IRR R . (HRHR] LR EE
Vessel Quanfty I 2 3 4 5 6
Lo — .  _____ _ _________ ~ ________ __|]
Motor HP [kw} 1502 1582 152 152 . 15(2) 202
RPM @ 60 (50 H) 3450 (2875 3450 [2875) 3450 (2875) 3450 (2675} 3450 {2875} 3450 [2875)

Fhectrcal

Stardord Voboge

220, &0z, 11, 87A 220V, &0k, 1M, BIA. 220N, &, 1P, 87A 220V, 600, 1P, A 220N, &M, 1M, BIA 220V, 0H, 1B, 14 1A
220N, KWz, 11, 141A 2208, 506z, 1P, 14,1 220V, 0Kz, 1%, 14.1A 2201, 50Mz, 175, 14.1A 220V, 500z, 1%, 14.1A 220V, 0¥z, I, 14.1A
220V, S0Wz, 3%, 79A 220V, 506z, 3P, 79K 220V, SO, 3P, 79K 220V, 50, 3%, 79A 220V SOz, 3%, 79K 220, SOHz, 3%, 7.9A

Vobage Opfics 220V, 60%z, 9%, 7A | 220V, 60z, 3P, 67A 220N, &0z, 3, 67A 220V, 60Hz, I, 6TA 220V, &Kz, I, 67A 220V, 0Ha, 3%, 7.9A

4SO, 80Mz, %, 3OA 4SOV, 0%z, 3%, 9N 4SOV, &Mz, 3%, 39 AADY, 60Mz, I, 9K 440V, &Kz, 3%, 39N 44N, DMz, I, 43A

llW;HMH 29x26x61 29x26 x 61 29x26x61 33x26x 61 I x26x61 I3x26x61
P3x66x155] [73x66x155) [P3Ix66x155 (B4x66x155) [B4x66x155 B4 x 66 x 155)
Weight b. kgl 250 (1104 290 [1304 360 (1604 460 R10) 590 (270) 750 (349

* Product flow ond recovery rotes ore based on equipment sest parometers.
** Doss not include opercting spoce requirements,
*** Trectment cbility of the RO system Is dependent on feed woter quallty. Performance projections must be run for sach Installation.

A WARNING: NEVER EXCEED THE SYSTEM’S MAXIMUM PRESSURE RATING
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HRO 6

OPERATING DO’s AND DONT’S

DO:

#» Change the cartridge filters regularly

# Monitor the system and keep a daily log

#* Run the system, as much as possible, on a continuous basis.
» Adjust the system recovery to the recommended value

# Always feed the pump with filtered water.

DON'T:
» Permit chlorine to enter or be present in the feed water
#» Shut down the system for extended periods
# Close the throttle valve completely
» Operate the system with insufficient feed flow

#» Operate the pump dry

OPERATION AND MAINTENANCE

The reverse osmosis process causes the concentration of impurities. The impurities may precipitate (fall
out of solution) when their concentration reaches saturation levels.

NOTE: PRECIPITATION CAN SCALE OR FOUL MEMBRANES AND MUST BE PREVENTED.

Check your feed water chemistry and pre-treat the water and/or reduce the system’s recovery as
required. If necessary, consult with your local dealer or distributor.

PRE-FILTER PRESSURE GAUGES

Pre-filter gauges measure the feed water pressure when it enters and exits the pre-filter. A pressure
differential of 10 - 15 psi or more on the two pressure gauges indicates that the pre-filters require
servicing.

PUMP PRESSURE AND CONCENTRATE PRESSURE GAUGES

Pump and concentrate gauges measure the pressure of water exiting the multistage pump and the
pressure of concentrate water as it exits the pressure vessel array. Comparison of the pump output and
concentrate pressures allows for the establishment of a baseline pressure differential. If the pressure
differential increases over time from this baseline, it would be an indication that the reverse osmosis
membranes need to be inspected.
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PERMEATE (PRODUCT) FLOW METER AND CONCENTRATE (WASTE)
FLOW METER

These flow meters indicate the flow rates of the permeate and concentrate water. The measurements,
when added together, also indicate the feed water flow rate or (total flow rate) if the recycle valve is not
being used. If the recycle valve is being used, add the flow rates for all three flow meters (permeate,
concentrate, and recycle) to obtain the total feed flow.

LOW PRESSURE SWITCH

The low pressure switch shuts off the system when the feed water pressure drops below 15 PSI,
preventing damage to the pump. The system restarts automatically when there is a constant pressure of
35 PSI or more.

PUMP THROTTLE VALVE

The Pump Throttle Valve is installed as a standard feature on the HRO 6-Series reverse osmosis
systems. It provides an adjustment for pump pressure. As the feed water temperature decreases, and/or
the feed water TDS increases, the system will require a higher operating pressure to produce the
specified permeate flow.

ADJUSTING THE THROTTLE VALVE

To decrease the pressure, turn the handle clockwise. To increase the pressure turn the handle counter
clockwise. (Figure 3, Page 24)

Nt ‘.‘E,\'_;: ._)n.,\" PR F

M - > TN L

/___

// \\l‘"
/ e ——a
-~ \
77 e N\
/  — \
."’ e ‘v'.
‘I
f ™ |
| J
'.‘ - ,"
\ Wl /
\\\

FIGURE 3
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HRO 6

MEMBRANE REMOVAL AND REPLACEMENT

Replacing membranes in the pressure vessels is an easy process if you have the proper information and
tools at hand. Please refer to the following instructions when removing and replacing membrane
elements:

A WARNING: ALL PRESSURE GAUGES MUST READ ZERO BEFORE PROCEEDING.
BEFORE ATTEMPTING, DISCONNECT THE POWER FROM THE SYSTEM AND BLEED ALL WATER
PRESSURE FROM THE SYSTEM.

1.

Remove the end plugs from the top of the pressure vessels. This is done by removing the two
half-moon retaining disks using a #5 Allen wrench; the end plugs should then freely slide out of
the pressure vessel.

Remove the replacement membrane element(s) from the shipping box; the membrane(s) should
be contained within a plastic oxygen barrier bag.

NOTE: WEAR GLOVES FOR THE FOLLOWING STEPS IN ORDER NOT TO CONTAMINATE THE
MEMBRANE.

3.

Cut the bag open as close as possible to the seal at one end of the bag, so the bag may be re-
used if necessary.

Make sure that all parts are clean and free from dirt. Examine the brine seal, and permeate tube
for nicks or cuts. Replace the O-rings or brine seal if damaged.

Flow directions should be observed for installation of each element into their respective pressure
vessels.

REPLACING THE MEMBRANE ELEMENT:

A WARNING: THE BRINE SEAL MUST BE IN THE SAME POSITION FOR EACH
MEMBRANE ELEMENT HOUSING, SO MARK EACH HOUSING PRIOR TO REMOVING THE
MEMBRANE ELEMENTS. THE BRINE SEAL IS A RUBBER SEAL THAT PROTRUDES ON
ONE SIDE OF THE MEMBRANE AND IS ALWAYS ON THE FEED SIDE OF THE
MEMBRANE ELEMENT.

1.

Remove one membrane element at a time from the pressure vessels, from the top of each
housing. Long nose pliers may be necessary to pull the old membrane element out of the
membrane element housing.

Lubricate the brine seal with a non-petroleum based lubricant, such as Dow Corning® 111.

Install membranes with brine seal location depicted in (Figure 4, Page 26).

For brine seals that are on the bottom: At a slight angle insert the membrane while slightly
rotating the element being careful not to tear or flip the brine seal. A slow twisting motion should
be used to insert the membrane element, for every couple of turns pull up ¥2” to make sure the

brine seal doesn’t flip.

With a smooth and constant motion, push the membrane element into the housing so the brine
seal enters the housing without coming out of the brine seal groove.
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HRO 6

6. Re-install the end plugs by gently twisting the end cap while pushing it onto the housing. Ensure
that you do not pinch or fatigue any O-rings while re-installing the end plug. Push the end plug on
until the outer diameter of the plug is flush with the outer diameter of the pressure vessel.

7. Insert the two half-moon retaining disks until they are fully seated. Subsequently fasten using a
#5 Allen wrench.

8. Reconnect any fittings that may have been disconnected when the membrane pressure vessels
were disassembled.

9. To Start-Up the system, please refer to the Initial Start-Up section of this manual. (See page 28)

CAUTION: WET MEMBRANES ARE SHIPPED IN A PRESERVATIVE SOLUTION.
THE MEMBRANES MUST BE FLUSHED FOR AT LEAST 30 MINUTES TO REMOVE THE
PRESERVATIVE FROM THE MEMBRANE. DISCARD ALL OF THE PERMEATE, WHICH IS
PRODUCED DURING THE FLUSH PERIOD.

: ﬁ

L

R
=)

—

—_—

FIGURE 4

View from the back of HRO 6-1800, HRO 6-4000, HRO 6-0500, HRO 6-7000, HRO 6-9000,
HRO 6-10,000 reverse osmosis system.
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HRO 6

FLUSHING THE SYSTEM

The system should be flushed weekly to remove sediment from the surface of the membranes. To
manually flush the system, follow the preceding steps:

1.

2.

The system must be operating during the flush procedure.
Fully open the concentrate valve. (Figure 1B, Page. 16)
Allow the system to run for 10 to 20 minutes.

After 10 to 20 minutes, close the concentrate valve to its previous setting. Ensure the proper
concentrate flow rate is going to the drain.

The system is now ready to operate.

PREPARING UNIT FOR STORAGE OR SHIPMENT

A PRIOR TO SHIPPING OR STORING YOUR SYSTEM, THE SYSTEM SHOULD BE CLEANED
WITH AN APPROPRIATE CLEANER, FLUSHED WITH WATER, AND PROTECTED FROM
BIOLOGICAL ATTACK WITH AN APPROPRIATE SOLUTION FOR MEMBRANE ELEMENTS. THE
MEMBRANE HOUSING(S) AND PLUMBING LINES OF THE SYSTEM MUST BE COMPLETELY
DRAINED. ANY WATER REMAINING IN THE PLUMBING OF A SYSTEM MAY FREEZE, CAUSING
SERIOUS DAMAGE.

PREPARING SYSTEM FOR STORAGE:

1.

Fully immerse the elements in the membrane housing in a solution of 2% M-100, venting the air
outside of the pressure vessels. Use the overflow technique: circulate the M-100 solution in such
a way that the remaining air in the system is minimized after the recirculation is completed. After
the pressure vessel is filled, the M-100 solution should be allowed to overflow through an opening
located higher than the upper end of the highest pressure vessel being filled.

Separate the preservation solution from the air outside by closing all valves.

Repeat this process at least once a month. During the shutdown period, the plant must be kept
frost-free, or the temperature must not exceed 113°F (45°C).

PREPARING UNIT FOR SHIPMENT:

N

N o g s~ ow

Disconnect the inlet, concentrate, pre-filter, and permeate plumbing.

Drain all water from the pre-filter cartridge housings by unscrewing the housings, removing the
pre-filter cartridges, and drain the water from the housings.

Disconnect the tubing from the connectors on the permeate and concentrate inlets and outlets.
Fully open the concentrate valve.

Drain the flow meters.

Allow the system to drain for a minimum of eight hours or until the opened ports quit dripping.

After draining is complete, reconnect all of the plumbing.
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REVERSE OSMOSIS TROUBLESHOOTING

SYMPTOMS

POSSIBLE CAUSES

CORRECTIVE ACTION

LOW INLET PRESSURE

Low supply pressure

Increase Inlet Pressure

Cartridge filters plugged

Change Filters

Solenoid valve malfunction

Replace Sol. Valve and/or Coll

Concentrate valve might be
damaged

Replace Needle Valve

Leaks

Fix any visible leaks

LOW PERMEATE FLOW

Cold feed water

See temperature correction sheet

Low operating pressure

See low inlet pressure

Defective membrane brine seal/
Membrane installed backwards

Replace brine seal and/ or
Reposition membranes

Fouled or Scaled membrane

Clean membranes

Damaged product tube o-rings

Inspect and/or replace

HIGH PERMEATE FLOW

Damaged or oxidized membrane

Replace membrane

Exceeding maximum feed water
temperature

See temperature correction sheet

Low operating pressure

Adjust concentrate valve

POOR PERMEATE QUALITY

Damage product tube o-rings

Inspect and/or replace

Damaged or oxidized membrane

Replace membrane

Metal Oxide Fouling

Improve pretreatment to remove
metals. Clean with Acid
Cleaners.

MEMBRANE FOULING

Colloidal Fouling

Optimize pretreatment for colloid
removal. Clean with high pH
anionic cleaners.

Scaling (CaS04, CaS03,
BaS04, SiO2)

Increase acid addition and
antiscalant dosage for CaVO3
and CaCO4. Reduce recovery.

Clean with Acid Cleaners

Biological Fouling

Shock dosage of Sodium Bi-
Sulfate. Continuous feed of
Sodium Bi-Sulfate at reduced pH.
Chlorination and de-chlorination.
Replace cartridge filters.

Organic Fouling

Activated Carbon or other
pretreatment. Clean with high pH
cleaner.

Chlorine Oxidation

Check Chlorine feed equipment
and de-chlorination system.

Abrasion of membrane by
Crystalline Material

Improve pretreatment. Check all
filters for media leakage.

HRO 6
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HRO 6

ABNORMAL PERMEATE FLOW

As time progresses, the efficiency of the membrane will be reduced. In general, the salt rejection does not
change significantly until two or three years after installation when operated on properly pretreated feed
water. The permeate flow rate will begin to decline slightly after one year of operation, but can be
extended with diligent flushing and cleaning of the system. A high pH and/or precipitation of hardness
can cause premature loss in rejection.

Permeate flow should be within 20% of the rated production, after correcting the feed water temperatures

above or below 77°F. Check your permeate flow meter to determine the permeate flow rate.

NOTE: TO DETERMINE THE TEMPERATURE CORRECTION FACTOR, LOCATE THE
TEMPERATURE CORRECTION TABLE IN THIS USER’S MANUAL AND FOLLOW THE DIRECTIONS
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TEMPERATURE CORRECTION FACTORS FOR MEMBRANE

Temperature Tem hure Temperahsre

Correction *F C) Correction
Faclor Faclor
5000 {10.04 1.71 57.2 140 1.475 6d.4 [18.00 13746 L& 220 1.109 78.3 [26.00 0871
50.2 (10.7) 1.705 57.4 [14.1) 1.468 646 [18.7) 1372 7B 20 1.105 72.0[26.1) 0268
50.4 {10.2) 1.498 57.6(14.2) 1.464 648 [18.3) 12467 7aoiry 1.1 722267 0965
5005 (10.3) 1.492 57.7[14.3] 1.459 64.918.3) 12462 721223 1.087 723 (26.3) 062
507 (10.4) 14684 57.914.4 1.453 65.1[18.4) 1258 7231224 1.093 795 [26.4) 059
50.9 {10.5) 1.67% 58.1[14.5) 1.448 65.3[18.5) 1254 75225 1.090 77 [26.5) 0957
51,1 {10.4 1.673 58.3 [14.4) 1.443 65.5 [18.4) 1249 727 (224 1.084 7.9 264 0954
513 (10.7) 1.6&7 58.5 [14.7] 1.437 657 (187 1245 7aeimn 1.082 BO.1 [26.7) 0251
51.4 (10.8) 14640 58.4 [14.8) 1.432 65.8 [18.8) 1.240 73.00228 1.078 BO.2 [26.8) 05248
516 (10.9 1.454 58.8 149 1.427 66.0 [18.9) 1236 7azime| 1.075 BO.4 [26.9) 0245
51.8(11.04 1.4648 59.0[15.0 1.422 66.2 [19.00 1232 73.4 (2300 1.071 BO.& [27.00 0943
52.0(11.7) 1.642 59.2 [15.1) 1.417 664 [19.1) 1227 73.6(23.0) 1.067 BO.8 [27.1) 0240
52.2(11.2 1.634 50.4 15.3) 1.411 6.6 [19.3) 1223 73.8123.7 1.064 B1.0 [27.3) 0937
52.3(11.3) 1.630 50.5[15.3) 1.4046 G667 [19.3) 1219 7391233 1.060 B1.1 [27.3) 0934
52.5(11.4 1.624 50.7 [15.4) 1.401 669 [19.4) 1214 7411234 1.0564 B1.3 [27.4) 0932
527 (11.5) 1.418 50.9[15.5) 13946 67.1[19.5) 1210 74.3123.5 1.053 B1.5 [27.5) 0929
5290114 1.411 60.1 [15.4) 1.3%1 67.3 194 1204 74.5123.4) 1.04% B1.7 [27.4) 0925
53.1{11.7) 1.605 &0.3 [15.7] 1.384 67.5 197 1201 A7 1137 1.045 B1.% (27.7) 0924
53.2(11.8 1.600 &0.4 [15.8) 1.381 67.6 [19.8) 1.197 7481238 1.042 B2.0[27.8) 0221
53.4(11.9 1.594 604 [15.9) 13746 678199 1.193 7501239 1.038 B2.2 [27.9) 0918
5346 (12.04 1.588 &0.8 [14.0] 1371 68.0 [2000) 1.189 7520240 1.035 B2.4 (28.00 0215
53.8(12.7) 1.582 61.0 [14.1] 1368 68.2 [2007) 1.185 75.4124.0) 1.031 B2.& [28.1) 0213
54.0(12.2 1.57% 61.2 [14.2) 1.34&1 68.4 [200) 1.180 7561247 1.023 B2.8 [28.7) 0210
54.1(12.3) 1.570 61.3 [14.3] 1.356 68.5 [20.3) 1174 757 124.3) 1.024 B2.%[28.3) 05908
54.3 (12.4) 1.564 61.5 [1d4.4] 1.351 H68.7 [2004) 1.172 759 124.4) 1.021 B3.1 [28.4) 005
54.5 (12.5) 1.558 61.7 [14.5) 1.347 68.9 [20.5) 1.1468 76.1 |24.5) 1.017 B3.3 [28.5) 002
547 (1244 1.553 61.9 [1d.4) 1.342 69,1 [20.8) 1.1464 76.3 [24.6) 1.014 B3.5 [28.4) 0200
549 [12.7) 1.547 62.1 [14.7] 1337 69.3 [207) 1.140 7651247 1.010 B3.7 [28.7) 0897
55.0 (12.8) 1.541 62.2 [14.8) 1332 69.4 [2008) 1.156 7.6 (248 1.007 B3.8 [28.8) 0894
552 (12.9 1.534 62.4 [14.9) 1327 69.64 [2009) 1.152 768 (249 1.003 B4.0 [28.9) 0892
554 (13.04 1.530 42.6 [17.0] 1.323 49.8 [21.00 1.148 Fr.oaso 1.000 B4.2 [29.00 0889
55.6(13.1) 1.524 62.8 [17.1] 1318 F0.0[21.0) 1.144 725 0997 B4.4 (29.1) 0887
55.8(13.2) 1.51% 63.0 17.3) 1313 o2y 1.140 741257 0994 B4.& [29.7) 0B84
55.9(13.3) 1.513 63.1 [17.3] 1.308 703213 11346 751253 0991 B4.7 [29.3) 0882
56.1(13.4) 1.508 63.3 [17.4) 1.304 F0.5[21.4) 1.132 FF71254 0933 B4.% [29.4) 0879
56.3 (13.5) 1.502 63.5 [17.5) 1299 707 [21.5 1.128 Frel25s 0935 B5.1 [29.5) 0877
56.5 [13.4 1.4%4 63.7 [17.4] 1294 709 [21.48 1.124 7B.1125.4) 0.9a2 B5.3 [20.4) 0874
56.7 (13.7) 1.491 63.9 [17.7] 1290 FAR N 1.120 7B.3 1257 097 B5.5 [29.7) 0871
56.8 (13.8) 1.484 64.0 [17.8) 1285 71.2[21.8 11146 7B.4 |25.8) 0977 BS.& [29.8) 0842
570139 1.480 64.2 (179 1281 714219 1112 7B.& 1259 0.974 B5.8 [29.9) [HE:% 0]
F [T =0 522 Comacind Flos Rotn = Pelacaered Flos Fotm] *[TOF @ Faad Wiotr Tamg|

Find the temperature correction factor (TCF) from the table below. Divide the rated permeate flow at 77°F
by the temperature correction factor. The result is the permeate flow at the desired temperature. (See
example on the next page)
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If a system is rated to produce 5 gpm of permeate water @ 77° F. The same system will produce more
water at a higher temperature. It will also produce less water at a lower temperature. Use the
temperature correction table to obtain the correct flow.

Example:

5gpm @ 59° F (5+1.42=3.52 gpm)
5gpm @ 77° F (5+1=5 gpm)
5gpm @ 84° F (5+0.89=5.62 gpm)

SERVICE ASSISTANCE
If service assistance is required, please complete the following process:

Contact your local dealer or distributor. Prior to making the call, have the following information available:
system installation date, serial number, daily log sheets, current operating parameters (e.g. flow,
operating pressures, pH, etc.), and a detailed description of the problem.
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SERVICE ASSISTANCE

If service assistance is required, please complete the following process:
Contact your local dealer or distributor. Prior to making the call, have the following information available: system installation date, serial number, daily
log sheets, current operating parameters (e.g. flow, operating pressures, pH, etc.), and a detailed description of the problem.

SYSTEM WARRANTY/GUARANTEE

The system’s manufacturer guarantees that the proposed product is to be free from any defects in material or workmanship when operated in
accordance with written instructions for a period of one year (12 months) from start-up. Parts not manufactured by the system’s manufacturer are
covered by their manufacturer's warranties which are normally for one year. Please contact your local dealer or distributor for addition information
regarding warranties.

Operation Log

Company: Date of Start-Up:
Location: Date of Last Cleaning:
Week Of: Cleaning Formulation:

System Serial #:

Date

o
3
5]

Hours of Operation

Cartridge Filter Inlet Pressure (psi)
Differential Pressure (psi)
Permeate Pressure (psi)

Feed Pressure (psi)

Concentrate Pressure (psi
Differential Pressure (psi)

Pump Discharge Pressure (psi)

Permeate Flow (GPM)

Concentrate Flow (GPM)

Feed Flow (GPM)

Recovery %

Feed Tem erature

Feed Conductivit

Rej ectlon %

Permeate pH

Scale Inhibitor Feed (ppm)

Acid Feed (ppm)

Sodium Bisulfite Feed (ppm)
Feed Water:

Iron (

Free Chlorlne (mg/L)
Hardness (ppm CaCOS

Turbidity (NTU)
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DRAWINGS

e
3
FIGURE 5A
4
)
/%
6
FIGURE 5B
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FIGURE 6
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FIGURE 7
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HRO 6

FIGURE 8

Note: A portion of the frame has been removed to expose components.
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HRO 6-1800 SYSTEM PART LIST

200906 SWITCH, PRESSURE, LOW, N/O 15-30, ¥4” FNPT
PUMP, MULTI-STAGE, 1.5 HP, 110/220V, 1PH

2 1 AVOTER 10GBS1514Q4, GOULDS

3 1 205903 VALVE, GLOBE, SS, 1" FNPT

4 1 204914 VALVE, SOLENOID, N/C, UL, 220V, 1" FNPT
5 1 200640 CART, SEDIMENT, PLEATED, 4.5” x 20", 5 MIC
6 1 203649 HOUSING, FILT, BLK/BLU, 4.5" x 20°, 1" FNPT
7 1 202929 HOUSING, MEM, FRP, 4040, 1’P x %’C FNPT
. 1 204207 CONTROLLER, COMPUTER, €22, 1201220V,
9 1 200899 METER, FLOW, PM, 1-10 GPM, 1’ 1”

10 2 200898 METER, FLOW, PM, 0-5 GPM, %’ %" MNPT
11 1 200965 VALVE, CHECK, PP, %’ FNPT x %’ FNPT

12 2 200904 GAUGE, BKM, FILL, 0-300 PSI/BAR, 2.5” DIA
13 2 204165 GAUGE, BKM, FILL, 0-100 PSI/BAR, 2.5” DIA
14 1 200391 MEMBRANE, HF4, 4040

15 2 201006 VALVE, NEEDLE, SS 316, %’ FNPT

16 1 203606 VALVE, BALL, 1/4" MNPT X 1/4" QC
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HRO 6-4000 SYSTEM PART LIST

200906 SWITCH, PRESSURE, LOW, N/O 15-30, ¥4” FNPT
PUMP, MULTI-STAGE, 1.5 HP, 110/220V, 1PH

2 1 AVOTER 10GBS1514Q4, GOULDS

3 1 205903 VALVE, GLOBE, SS, 1" FNPT

4 1 204914 VALVE, SOLENOID, N/C, UL, 220V, 1" FNPT
5 1 200640 CART, SEDIMENT, PLEATED, 4.5” x 20", 5 MIC
6 1 203649 HOUSING, FILT, BLK/BLU, 4.5" x 20°, 1" FNPT
7 2 202929 HOUSING, MEM, FRP, 4040, 14’P x %’C FNPT
. 1 204207 CONTROLLER, COMPUTER, €22, 1201220V,
9 1 200899 METER, FLOW, PM, 1-10 GPM, 1’ 1”

10 2 200898 METER, FLOW, PM, 0-5 GPM, %’ %" MNPT
11 1 200965 VALVE, CHECK, PP, %’ FNPT x %’ FNPT

12 2 200904 GAUGE, BKM, FILL, 0-300 PSI/BAR, 2.5” DIA
13 2 204165 GAUGE, BKM, FILL, 0-100 PSI/BAR, 2.5” DIA
14 2 200391 MEMBRANE, HF4, 4040

15 2 201006 VALVE, NEEDLE, SS 316, %4’ FNPT

16 2 203606 VALVE, BALL, 1/4" MNPT X 1/4" QC
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HRO 6-5000 SYSTEM PART LIST

200906 SWITCH, PRESSURE, LOW, N/O 15-30, ¥4” FNPT
PUMP, MULTI-STAGE, 1.5 HP, 110/220V, 1PH

2 1 AVOTER 10GBS1514Q4, GOULDS

3 1 205903 VALVE, GLOBE, SS, 1" FNPT

. 1 206688 \1/,:A|I:_'\\I/E_,r1sgé_g(l\)lOID, 2WAY,BRASS, 100240V,
5 1 200640 CART, SEDIMENT, PLEATED, 4.5” x 20", 5 MIC
6 1 203649 HOUSING, FILT, BLK/BLU, 4.5" x 20°, 1" FNPT
7 3 202929 HOUSING, MEM, FRP, 4040, 1’P x %’C FNPT
. 1 204207 CONTROLLER, COMPUTER, €22, 1201220V,

9 1 200899 METER, FLOW, PM, 1-10 GPM, 1’ 1”

10 2 200898 METER, FLOW, PM, 0-5 GPM, %’x %" MNPT

11 1 200965 VALVE, CHECK, PP, %’ FNPT x %’ FNPT

12 2 200904 GAUGE, BKM, FILL, 0-300 PSI/BAR, 2.5” DIA
13 2 204165 GAUGE, BKM, FILL, 0-100 PSI/BAR, 2.5” DIA
14 3 200391 MEMBRANE, HF4, 4040

15 2 201006 VALVE, NEEDLE, SS 316, %’ FNPT

16 3 203606 VALVE, BALL, 1/4" MNPT X 1/4" QC
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HRO 6-7000 SYSTEM PART LIST

200906 SWITCH, PRESSURE, LOW, N/O 15-30, ¥4” FNPT
PUMP, MULTI-STAGE, 1.5 HP, 110/220V, 1PH

2 ] AOIER 10GBS1514Q4, GOULDS

3 1 205903 VALVE, GLOBE, SS, 1" FNPT

4 1 206688 VALVE, SOLENOID, N/C, UL, 220V, 1" FNPT
5 1 200640 CART, SEDIMENT, PLEATED, 4.5” x 20", 5 MIC
6 1 203649 HOUSING, FILT, BLK/BLU, 4.5" x 20”, 1” FNPT
7 4 202929 HOUSING, MEM, FRP, 4040, 1’P x %’C FNPT
. 1 204207 CONTROLLER, COMPUTER, €22, 1201220V,
9 2 200899 METER, FLOW, PM, 1-10 GPM, 1’ 1”

10 1 200898 METER, FLOW, PM, 0-5 GPM, %’x %" MNPT
11 1 200965 VALVE, CHECK, PP, %’ FNPT x %’ FNPT

12 2 200904 GAUGE, BKM, FILL, 0-300 PSI/BAR, 2.5” DIA
13 2 204165 GAUGE, BKM, FILL, 0-100 PSI/BAR, 2.5” DIA
14 4 200391 MEMBRANE, HF4, 4040

15 2 201006 VALVE, NEEDLE, SS 316, %4’ FNPT

16 4 203606 VALVE, BALL, 1/4" MNPT X 1/4" QC
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HRO 6-9000 SYSTEM PART LIST

200906 SWITCH, PRESSURE, LOW, N/O 15-30, ¥4” FNPT
PUMP, MULTI-STAGE, 1.5 HP, 110/220V, 1PH

2 l AVOIER 10GBS1514Q4, GOULDS

3 1 205903 VALVE, GLOBE, SS, 1" FNPT

4 1 204914 VALVE, SOLENOID, N/C, UL, 220V, 1" FNPT
5 1 200640 CART, SEDIMENT, PLEATED, 4.5” x 20", 5 MIC
6 1 203649 HOUSING, FILT, BLK/BLU, 4.5" x 20°, 1" FNPT
7 5 202929 HOUSING, MEM, FRP, 4040, 1’P x %’C FNPT
. 1 204207 CONTROLLER, COMPUTER, €22, 1201220V,
9 2 200899 METER, FLOW, PM, 1-10 GPM, 1’ 1”

10 1 200898 METER, FLOW, PM, 0-5 GPM, %’x %" MNPT
11 1 200965 VALVE, CHECK, PP, %’ FNPT x %’ FNPT

12 2 200904 GAUGE, BKM, FILL, 0-300 PSI/BAR, 2.5” DIA
13 2 204165 GAUGE, BKM, FILL, 0-100 PSI/BAR, 2.5” DIA
14 5 200391 MEMBRANE, HF4, 4040

15 2 201006 VALVE, NEEDLE, SS 316, %4’ FNPT

16 5 203606 VALVE, BALL, 1/4" MNPT X 1/4" QC
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HRO 6-10,000 SYSTEM PART LIST

200906 SWITCH, PRESSURE, LOW, N/O 15-30, ¥4” FNPT
PUMP, MULTISTAGE,2HP,115/208-

2 ] AV 230V,1PH,TEFC,18GBS2014N4

3 1 205903 VALVE, GLOBE, SS, 1" FNPT

4 1 204914 VALVE, SOLENOID, N/C, UL, 220V, 1” FNPT
5 1 200640 CART, SEDIMENT, PLEATED, 4.5" x 20", 5 MIC
6 1 203649 HOUSING, FILT, BLK/BLU, 4.5" x 20", 1" FNPT
7 6 202929 HOUSING, MEM, FRP, 4040, %4°P x %’C FNPT
o 1 204207 CONTROLLER, COMPUTER, €22, 1201220V,
9 2 200899 METER, FLOW, PM, 1-10 GPM, 1"x 1”

10 1 200898 METER, FLOW, PM, 0-5 GPM, %'x %" MNPT
11 1 200965 VALVE, CHECK, PP, %" FNPT x %" FNPT

12 2 200904 GAUGE, BKM, FILL, 0-300 PSI/BAR, 2.5” DIA
13 2 204165 GAUGE, BKM, FILL, 0-100 PSI/BAR, 2.5” DIA
14 6 200391 MEMBRANE, HF4, 4040

15 2 201006 VALVE, NEEDLE, SS 316, %’ FNPT

16 6 203606 VALVE, BALL, 1/4" MNPT X 1/4" QC
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HRO 6-1800 FLOW DIAGRAM
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HRO 6-4000 FLOW DIAGRAM
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HRO 6-5000 FLOW DIAGRAM
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HRO 6-7000 FLOW DIAGRAM
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TO VESSEL

HRO 6-9000 FLOW DIAGRAM
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HRO 6-10,000 FLOW DIAGRAM
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