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Konstruktion

Plattvirmevixlare bestdr av ett antal kvadratiska,
parallella plattor. Mellan plattorna gér varm och kall
Jufti varannan kanal och virmen overfors genom
plattorna. Flikt Woods produktnamn for plattvirme-
viixlare &r RECUTERM®.

Plattorna &r tunna och gjorda av ett viirmeledande
malerial for att virmegenomgéngstalet skall bli stort.

For att mojliggéra luftanslutningar méste véxlaren
byggas i koxsstrom. Detta gor att temperaturverknings-
graden blir betydligt léigre &n fr den roterande vix-
laren. Det innebér ocksé att hérnet mellan uteluftsida
och avluftsida blir ett s kallat “kallt hdm” med lig
tifluftstemperatur.

Vid kall uteluft kommer franluften att avkylas under
sin daggpunkt och man fér en kondensutfillning. Man
madste darfor ha ett trg under frénluftsdelen med ett
avlopp. P& grund av risk for vattenmedryckning bor
man vid lufthastigheter dver ca 3 m/s ha droppféngare
pa avluftsidan. Vid hog luftfuktighet kan det behovas
ett trdg dven pa tilluftsidan.

Pér att kunna reglera tilluftstemperaturen och for-
hindra pafrostning byggs ofta viixlaren med en by-
pass av uteluft. Plattavstindet i virmevixlarna anpas-
sas till storleken s4 att stora véarmeviixlare har stdrre
avstdnd mellan plattorna dn mindre. Detta gdr att
limpligt tryckfall alltid kan erhéllas.

124

Pa- och avfrostning

Vid utetemperatur under cirka -7 °C kan kondensatet

frysa till is. For att forhindra igensittning finns flera

metoder:

* Sektionsvis, kontinuerlig avfrostning under en viss
utetemperatar

* By-pass av uteluft si att avluftstemperaturen alltid
#ir $ver noll och ingen is kan bildas.

o Avstingning av tilluftsflikten tills isen smalt.

Sektionsvis avﬁostrﬁng (sektionsavfrostning) dr en effek-
tiv metod. Vixlarens tilluftsida delas upp i 2 till 4 sektio-

ner. Dessa stings sedan £6r kall uteluft i sekvens och den

varma frinluften smalter den is som finns i sektionens
franluft.

Under sektionsavfrostning sjunker tilluftsflodet margi-
nellt. Verkningsgraden sjunker ocksd beroende pé hur
minga sektioner man har. Vid fyra sektioner sjunker
verkningsgraden med cirka 10 % p4 grund av att fl6-
desbalansen p4 den aktiva delen éindras. Vid tva sek-
tioner sker en reduktion med 50 %.

En annan metod #r att férhindra péfrostning genom -
att anvénda ett by-pass spjill. Spjillet styrs moduler-
ande s att avluftstemperaturen vid Kalla hornet aldrig
rn?i;rstiget till exempel 2 °C. Med denna metod be-
grinsas verkningsgraden vid liga utetemperaturer och
lika massfloden pé till- och frénluftssida till 20 - 25 %.

lLackage

Plattvirmeviixlare kan byggas mycket tiita, med lick-
age mindre &n 0,5 % vid tryckdifferens pa 400 Pa.
Tillser man sedan att trycket &r hogre pa tilluften dn
frénluften sa fAr man ingen dverforing av gaser eller
partiklar fran franluft till tilluft.

Korrosionsskydd

I starkt korrosiva miljser dar korrosionsskydd av
plattviarmeviixlaren behvs anvinds expoxibelagd
aluminiumplat.

P00O7/0021 F-324
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We Bring Air to Life

Forsaljningskontor
Lulea 0920-25 83 3]
Skelleftea 0910-393 36
Umea 09071 40 90
Sundsvall 060-67 82 80
A I Uppsala 018-67 78 40
for ventilation, Visterds  021-83 10 00
IUfEbQ’handhng och ‘ Sollentuna 0B-626G 49 00

industriell luftteknik Karistad 05412 09 50
Orebro 019-2G6 15 80
Norrkoping 011-32 02 50
Jonkdping  (036-19 30 00
Vaxijo 047071 77 00
Kalmar 0480156 66
Goteborg 031-83 65 30
Halmstad  035-15 71 20
Helsingborg 042-26 91 80
Malmo 036-18 30 00
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Installation and maintenance Instruction

Plate heat exchanger

EQRC Plate heat exchanger

The EQRC RECUTERM® plate heat exchanger is
equipped with a sloping drain tray on the exhaust air
side for collecting the condensate.

The EQAZ-01 flushing water trough is available as an
accessory for collecting the water used for cleaning the
supply air side of the heat exchanger.

The drain tray and watér trough have separate drain
connections and should be connected to a water trap.
The drain connection has an outside diameter of 32
mm.

The EQAZ-08 water trap is available as an accessory.

Plate heat exchanger with shut-off and
by-pass dampers
The by-pass and shut-off dampers of the heat
exchanger are mechanically interconnected.

As one of the dampers closes, the other will open.

The dampers are designed for heat transfer control
anddefrosting.

_Plate heat exchanger with section-by-
section defrosting
The heat exchanger is equipped with a hy-pass dam-
per and a combined defrosting and shut-off damper
unit, as well as actuator, control unit and temperature
sensor. The actuator for the by-pass damper is included.
Install as described in page 2.

The defrosting and shut-off damper unit consists of
a number of separately operated damper sections fit- _
ted with actuators. -

The dampers are intended for heat transfer control
and defrosting. During the defrosting perlod, one
damper section at a time closes for 15 minutes. The by-
pass damper is closed. After one complete defrosting-
cycle (1 hour), the heat exchanger reverts to normal
operation for 90 minutes before a new defrosting cycle
starts. Since only a small part of the heat exchanger is
shut off, the supply air flow rate will be reduced by
not more than 5-10% during the actual defrosting peri-
od. The magnitude of the flow reduction is dependent
on the fan type and the operating point of the fan,

. Flake Woods 8847 GB 2011.01 1 Rate Uk andringar (0rbehaRy
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Installation and maintenance instruction

Plate heat exchanger

Fitting the actuator Connaction diagram for EQRC plats heat
to the by-pass damper exchanger, exchanger with section-by-
Fit the actuator to the blade which is nearest to the section defrosting
heatexchanger. As an example, if the exchanger has _
two blades as by-pass section, fit the actuator to the GND ~ ——f1] Bypass dampar £T4:1 ’
second shaft viewed from the inspection side. : g‘x)A\ch ® g N.B.: Reverea direction of travel
Check that the damper closes and opens at the end : = —
of the actuator travel. l ® .
Power 1| Saction defroating demper ST4:2
Shuvoff section Bypass section TempMé M3 M2 M1 2| Invegral control unit in the motor;
. 5 Instruction In the motor cover
] 1B _ Inspection side 1 _[1] Sectlon defrosting damper ST4:3°
. ‘@ 1,
15
. [1] Section defrosting damper §14:4
—{ 2
, 15
Blade to which the actuator L=
shauld be fitted. [1] Saction defrosting damper §T4:6
— : H 2
Ei
O

Temperature gensor

Dampers 8T4:2 -ST4:5 and the temperature sensor are
connhected at the factory.

Flakt Woods 8647 68 2011.01 2 Rat i andringar focbehala
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Installation and maintenance instruction

Plate heat exchanger

"Cold corner” frosting prevention system Basic design
The heat exchanger is equipped with by-pass and de-
frosting dampers. Supply air at the bottom

The frosting prevention system consists of a control
unit and a temperature sensor located in the coldest

part of the exhaust air flow downstream of the heat & _
exchanger, in the area known as the “cold corner”. : Eaust air

At temperatures below the preset value of about . —> “, <3
+2°C, the actuator of the shut-off and defrosting dam- / 72

pers will be controlled so that the air flow through the
heat exchanger will be gradually reduced, thus pre-
venting frosting. If frosting nevertheless occurs, ralse Supply sir
the temperature sensor set point to +3°C or +4°C. <:| C>
The frosting prevention equipment and the dam-
per actuators are not included, and must be ordered

separately. :
\ Drain tray for collecting

Service intervals m;&:;;dwe::::e and FORZO1

Inspection and possible cleaning should noxmally be Flushing

carried out at intervals of 6 months. The droplet efiminator water trough
This interval is based on an assumed operating ;:; :z:;"g:"” by ¥F- (accessory)

time of about 2000 hours over a 12-month period and

anormal comfort ventilation installation. If the dust

content in the supply and /or exhaust air is high, the

unit should be inspected more frequently

To remove dry dust Supply air at the top

Dammsug eller blds igenom virmevixlaren med

tryckluft,

Check the inspection door gasket. Supply sir

—>

To remove fatty dust

A. Apply cleaning agent to the face areas of the heat

exchanger. A suitable degreasing agent is ULCZ-01

which can be ordered from your nearest sales office.

Wait for 10-15 minutes.

. Flush with water.

. Vacuum clean or blow clean with compressed air.
Check the inspection door gasket. Cleaning can
also be carried out by high-pressure spraying, and
the nozzle should then be held 3 - 5 cm from the

face.After flushing, remove the water as above. €6AZ-01 Orein tray for collecting the
condensste end flushing water

Exhaust eir

<

Wonw

Flushing
The EQRZ-01 flushing water trough is an accessory "’3‘"‘3"“9"
designed for collecting flushing water on the supply (sccessory)
alr side.

Ensure that the damper bla-
des ere open during flushing

Caution! If a nozzle that delivers 2
1/min at 7 bar is used, the pressure at

the nozzle must not exceed 25 bar §f

the nozzle is used at an angle of more

than 20° to the face. The face area may
otherwise be deformed.

Flakt Woods 8647 GB 2011.01 3 Raw U andringar farbichaia
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Luftbehandlingsagprepat EU

Plattvirmevaxiare EURC
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Fig. 1

1. Avstangnings- och 16rbigangsspjill, akt. sektionsavirostningsspjall
2. Forbigdngsspjdll
3. Placering av sp)élistitidon
4, Draneringstrdp
5. Valtenids, ingar ¢ i EURC.
0BS! Endast ett vattenlds fdr liten plartvarmavixfare.

Injustering

A, Kontrollera att vattenlisen ir fyllda. Erfordras ¢j om
EUAZ-08 anviinds.

B. Spjillet ir konstruerat si att férbigingsdel och
avstingningsdel sitter 1 samma spjdll. Nur forbigingen
dppnar si stinger avstingningsdelen och vise versa.
Kontrollera ate spjillee stdnger i sina resp. indligen.
Kontrollera aut forbigingsspjillet ir stingt di anligg-
ningens reglerutrustning kallar pi full virmedcervin-
ning.

Avir i ingsgradsreglering

(d=1)

Virmevixlarens forbigings- och avstingningsspjill skall
styras samordnat si att temperaturen néira virmevixlarens
kalla hérn ej understiger +2°C. Pa detta sitt nedregleras
itervinningsgraden si ate pifrostning forhindras.

Nedregleringen av verkningsgraden startar di ntetem- -

peraturen dr ca —5°C,

Sommartid skall hela tillufesflodet ledas forbi virme-
viixlacen, for att undvika odnskad itervinning och ned-
smutsning av virmeviixlaren.

Viktigt! Kontrollcra att bida spjillen stiinger i sina
respekeive lindligen.

Flake Woous 3173 SE 03.01

4636145126
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SKOTSEL

Kontinuerlig avfrostning (d = 2) (sektionsav-
frostning)

Virmevixlaren ir forsedd med forbigangsspjill och et
kombincrar avfrostnings- och avstingningsspjill.

:Avfrostnings- och avstingningsspjillet bestir av etc
antal scparat mandvrerade spjillsektioner. D iir placera- -
de fore virmevixlarcn pi urteluftssidan. Under avfrost-
ningsperioden stinger en spjillsektion i tager under 15
min. Fésbigingsspjillet ir stingt.

Efter cn komplerc avfrostningscykel (1 timma) si dter-
gir virmevixlaren till normal drift under 90 min, innan
ny avfrostningscykel starear.

Eftersom endast en liten del av virmevixlaren dr
blockerad, kommer tilluftsflsder ate minska hogst
5-10% under sjilva avfrostningsperioden.
Flodesminskningen 4r beroende pi flikeryp och flikrens
atberspunke.

Avfrostningspcrioden startar dd utetemperaturen ir
—7°C eller Bigre.

Samtliga ingiendc komponenter i avfrostningssyste-
met, sisom reglerenher, temperaturgivare, spjillstilldon
och ledningsdragning ingir i leveransen. Nedanstdende
anslutningsschema giller niir ingen styr- och reglerutrust-
ning ingdr i leveransen.

Anslutningsschema for plattvirmevixlarc EURC,
delkod d = 2

- Forbigdngsspjall ST4;1
0BS! omvénd gdngrikining

GNO
24VAC
“0-10VDG- -

Soktionsavirostningssplall ST4:2
Reglerenhet inbyggd i motor,

6 instruktion i motorns lock
Power

Temp M4 M3 Sektionsavirostningsspjail ST4:3

Sektionsavirostaingsspjall ST4:4

Sektionsavfrostningsspjill ST4:5

Tempsraturgivare

Spjall ST4:1 -8T4:5 och temperaturgivare & inkoppiad pd
fabrik.

Ra ull andringor forbehalls
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Lufthehendiingsaggregat EU

Plattvarmevaxiare EURC

Tillsynsintervaller

Kontsoll och eventuell rengoring ska normalt ske med
6 min. intervaller.

Intervallens lingd dr beriknad pi ca 2000 drifttimmar

under en 12-minadsperiod och fér ¢n normal komfor-
tinstallation. I miljéer med hég stofthalc i till-och/eller
franlufe skall tillsyn av aggregatet ske oftare.

Rengtiring, torrt stoft

Dammsug eller blis igenom virmeviixlaren med uryck-
luft.
Kontrollera inspekiionsluckans packning.

Rengoring, fett stoft

A. Appliccra rengdringsmedel pa virmeviixlarens front-
yror. Limpligy kallavfectningsmedel dr ULCZ-01.

B. Vinta 10-15 minuter.

C. Spola rent med varten.

D. Vattendammsug eller blas rent med tryckluft..

E. Kontrollera inspekeionsluckans packning.

Rengoring kan dven ske med hogryckssprura varvid
munstycker skall hillas 3-5 cm frin frontytan.
Avligsna vattnet cnligt ovan efter renspolning.

Varning!
Vid munstycksstotlek som ger 2 //min vid 7 bar fir ¢j

trycket i sprutan dverstiga 25 bar d4 munstycket avviker

At4636145126

Principutforande

Fig. 2

Eventuell droppavskiljare kan

T-101

Uteluft dverst

P0015/0021 F-324

SKOTSEL

'

N\

CL

demonteras genom att lyftas och vikas

20° mot frontytan. I annat fall finns risk fr ave frontytan

deformeras.

Flakt Woads 3173 SE 03.01

=

Fig. 3

Drdneringstrag 16r uppsamling
av kondens och spolvatten

Uteluft underst

Tillse att spjliblad ar
oppna vid renspolning

Dréneringstrig 15r uppsamling
av kondens och spolvatten

Rat il andrngar 1ordehalls
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SIEMENS

Climatix™
Standard application AHU
Basis document

CE1P3977en_02
01.02.2010 Building Technologies
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3.2 Diagram standard AHU

=] o @ ®
1 5

2 3 4

The figure displays a schematic of the entire functional scope for the standard AHU '
_application. All aggregates, sensors and functions are selected and configured
when configuring the air handling unit.

Legend — Fire detsctor
— Time switch program
—~ Free temperature sensor
— Free alarm display
— Display of certain operating modes
— Occupancy button
~ Setpoint settings
~ Emergency button
~  Acknowledge alarm
~  Alarm display

Heat recovery Heat recovery can be implemented in the following ways:
=~ Rotary heat exchanger.
- Plate heat exchanger.
- Water heat exchanger.
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For pure supply air control, the room setpoint test is disabled and then only the
outside air temperature-room temperature condition is considered.

Note An outside air and room or return air temperature sensor required. If both a room
and return air sensor is active then the return air sensor is used.

Sensor failure The function is blocked when the sensor fails.

5.7 Heat recovery (‘P'Iate, wheel, water)
571 General

Prerequisite Heal recovery is enabled and preconfigured in configuration 1, configuration 2 and
configuration 1/Os.

Enable heat recovery Main Index > Configuration > Configuration 1

e
No heat recovery.
Rotary heat exchanger.
Plate heat exchanger.

Water heat exchanger.

R RPN L
Heat recovery

Configuration Main Index > Configuration > Configuration 2

i R e

.Heat recovery frost - No — No frost protection.
— Detector - — Frost protection using a detector.
- sensor - — Frost protection using a sensor.
- Dtctr+Snsr — Frost protection using a sensor and detector.
-~ PressSnsr — Frost protection using a pressure sensor.
— Pres+Dtclr — Frost protection using a pressure sensor and

detector.

Hrec pump / cmd — No -~ No pump.
- Yes — Heat exchanger pump without pump Kick.
— Yes+Kick — Heat exchanger pump with pump kick.

Hrec pump alarm - No - Pump without alarm or feedback.
~ Alarm — Pump with alarm.
— Fdbk — Pump with feedback.
—~ Both —~ Pump with alarm and feedback.

Heat recovery alarm — No Heat recovery with or without alarming.
— Yes

Hrec clg recovery — No — No cooling recovery.
~ Hrec — Cooling recovery, €.9. using a rotary heat ex-

changer.
— DamperHrec — Cooling recovery using mixed air dampers.
— Both — Both variants enabled.
Function Heat recovery serve to recover heat or cooling. One plate, wheel or water ex-

changer (with pump control and frost protection) is available. The plant can be
started for a set period at full recirculation in dependence on the outside air tem-
perature.
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Heat recovery is forced off if:

— Night unoccupied (temperaturstart) cool
— Summer night cooling

— Firemode with running fan

Note ¢ Pump can also be used as a command for wheel.
o Frost sensor with wheel or plate activate an exhaust sensor. Frost sensor with
water activate a water sensor. The exhaust sensor can also be used for
efficiency.

Parameter Master Index > Unit > Temperature Control > Heat recovery

| IR

Controller Present value for the heat exchanger r. Go
to controller settings page.
Output signal - 0...100 [%)] Present value for analog output. Go to page with all
analog output settings.
Pump/cmd -~ Off Current pump status. Go to heat recovery pump
— On page.
Alarm - Ok Alarm state for heat recovery. Go to page with digi-
— Alarm tal input seftings. For example, you can set the time
for jitter protection (Default: 0 ).
Frost monitor — Ok Present state of frost detector. Go to page with digi-
— Frost. tal input settings.
The output limited for DeFrost MaxSpeed for “Frost”
state. The plant is shut down after 20 minutes and
an alarm is triggered.
Frost protection’ ~ 0...100% Present value for the frost controller. Go to Hrec
frost protect page to parameterize frost control.
Frost protect press -- Go to pressure frost page to parameterize frost con-
“trol.
Efficiency 0...100% Present value of heat recovery efficiency. Go to
page with seftings for heat recovery efficiency.
Start up time 0...600 {s] Time for controller start behavior.
Start up tmp —64.0...64.0[°C] Temperature limit for start behavior.
Max speed defrost 0...100% Maximum allowable output value for frost detection.
Startup behavior The startup time for the output is set to 100% if the outside air temperature < Start
up tmp. Afterwards, the controller determines the present position.
If heat demand exists at startup, the heating register is started in parallel, and after
successful startup, the controller for heat recovery deploys fo the maximum allow-
able position (100%).
Funktion Cooling Cooling recovery starts, when the following conditions are met:
recovery — Outside air temperature > room temperature + 2K
and
— Room temperature > room setpoint + 1K
Cooling recovery stops for the following cases:
- Outside air temperature <= Room temperature
or
— Room temperature >= room setpoint.
For pure supply air control, the room setpoint test is disabled and then only the
outside air temperature-room temperature condition is considered.
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17.10 Global functions

17.10.1 General

T-101

PO020/0021 F-324

SuI\M calculahon Status of Summer Winter compensauon Wintar X
Summer

Manval mode Status from the Plant if anything is in Manual X

Manual Mode Auto

Enable manual alarm [Enable the Alarm for Manual Mode No No 6
Yes

Enable comm test Enable the comminication Test No No 6
Yes

Communicalion test  [Staus from the communicalion Test Off Off
On

17.10.2 Su-Wi compensation

Seclion;
51.1

bl
S(ale State of Summer Winier Compensalion Winter
Summer
Su/Wi input Status of the Heardware input Winter
Summer
QOuts air tmp damped |Actual damped Oulside Temperature
Summer date / tim¢  [Date and Time for switch over 1o Summer Seclion:
Winter dafe / time Date and Time for switch over to Winter 5.1.2
Time constant Time constant for damped Outside 0...36000 h 24.0 6
Temperature
Outs air tmp summer [If the damped Outside Temperaure >the  |-64...64 °C 16.0 4
this Value => Summer
Outs aif imp winter  |If the damped Outside Temperaure < the -64...64 °C 14 6

this Value => Winter

17.11 Inputs

17.11.1 Temperatures

17.11.2 Pressures/Flows

A/ 0
G 9,
Room Room lemperalure 1 X
Room 2 Room temperature 2 -64...64 °C X
Exhaust air Exhaust air temperature -64...64 °C X
Supply ait Supply air lemperature .64...64 °C x|
“Qutside air Outside air temperature -64...64 °C X
Extract air Exiract air temperature -84...64 °C x | Section:
Hrec supply air Heat recovery supply air temperature -64...64 °C X 15.3.2
Heal recovery waler |Heal recovery waler lemperaure -64...64 °‘C X
Healing frost Healing frost prolect temperature -64...64 °C X
Heating 2 frost Healing 2 frost temperature -64...64 °C x
Supply air 2 Supply air 2 temperature (needed if Extra -64...64 °C X
Htg ang/or Extra Cig have own sequence
Auxiliary Auxiliary Temperature -64,,.64 ‘C X

Supply pressure Supply pressure Pa X

Supply air flow Supply air flow 0...40000 I/s X | Seclion:

Return pressure Return pressure 0...5000 Pa X 153.3
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Exhaust alr ﬂow

Exhaust air flow

~0...40000

P0021/0021 F-324

Hrecfrost Pressure

Heat recovery Frost Pressure

17.11.3 Humidity

0...5000

T2
Supply Rel Supply Humidity relative 0...100 %rH x | Section:
Room Rel Room Humidity relative 0...100 %rH X 15.3.4
Outside Rel Outside Humidity relalive 0...100 %rH X

17.11.4 Other

: i’ S tink
Alrouahty Air Quahty 0...3000 ppm X
ExiSetpoint External selpoint (abslute or shifting) -64.0...64.0 “C X _| Section:
Setuings 1597

Jump line to Curve setlings for External
selpoint .

17.11.5 Digital inputs

Emergency slop Emergency stop On...Off X
Suwi Input External Switch for Summer Winter change |Winter...Summer X
over

Ex| control inputd External Switch1 for switching the Unit On...Off X

Ext control input2 External Switch2 for switching the Unit On...Off X

Alarm ackn button Alarm ackn button aclive...passive X | Sedlion:
FireDamper Opened |Fire damper Feedback Opened OK...Fault x 1635
FireDamper Closed |Fire damper Feedback Closed OK...Fault x
SupplyDamper fdbk {Supply Damper Feedback Opened OK...Fault X
ExhaustOamper fdbk |Exhaust Damper Feedback Opened OK...Fault X

Auxiliary input Auxiliary input On...Off X

17.11.6 Digital alarms

Evinetios

alde rangé:

Fire Externa Flre alarm OK...Faull X
Fan If combined Fan generally Fan alarm OK...Faull X
Supply Fan Supply Fan alarm OK...Fault X
SupplyFan fdbk Supply Fan Feedback (eg. Pressure Swilch) |OK... Fault X
ExhausiFan Exhaust fan alarm OK...Fault X
ExhausliFan fdbk Exhaust fan Feedback (eg. Pressure Switch)  |OK...Fault X
Filter Filter alarm (only if combined Fan) OK...Fault X
Supply Filter Supply Filter alarm OK...Fault X
Exhausi Filter Exhaust Filter alarm OK...Fault X
Frost protect hrec Heal recovery Frost monilor OK...Fault X
Hrec Heal recovery alarm OK...Fault X
HrecPump Heat recovery Pump alarm OK...Fauit X
HrecPump fdbk Heat recovery Pump Feedback OK...Fauit X
Htg frost protect Hig frost protect Detector OK...Fauit X
Healing pump Heating pump alarm OK...Fault X | Section:
HitgPump fdbk Healing pump Feedback OK...Fault x
ElHeating Eleclrical Heater alarm OK...Fault X
Hurmidifier fdbk Humidification Fesdback OK...Fauit X
Humidifier pump Humidification Pump alarm OK...Fault X
HumidifierPump fdbk [Humidification Pump Feedback OK...Fauit X
CoolingDx Dx Cooling alarm OK...Fault X
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