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1. How to add a probe management
Ebm papst fan management

3. Supply setpoint compensation based on Return
Temperature

4. Connect an pCOe expansion board to a J23 connector
of a large controller (pCO3 or pCO5)

5. Sharing a probe value through the AHUE’s units via
pPLAN network

6. Air flow fans control management
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7. Fancoil management
8. Fans management with the supply temperature
9. Night freecooling

10. New features available starting from the release 2.0

High

Efficiency
Solutions.




1 How to add a probe management

The simplest way, and already available in the application, is the
using of an auxiliary loop for reading an analogue input (refer to
masks Hal9, Ha20..23, Hb19..22, Gfc36..39).

The probe value is available in the 1/0 loop masks.

This management doesn’t need an application modifying, just a
proper parameters setting.
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1 How to add a probe management

You can add an analogue inputs management modifying the
‘Mod_Check_Position_25’ 1tool module

e Automatic position
management, based on the
inputs availability — placing a
variable and field code (e.g.
‘Pos_Temp_Setp’ variable)

 Fixed position management —
placing a constant value (e.g ‘2’
iIf analogue input B2)
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Pos_InOut_18 ’
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Z4i| Ain Start Check Pos=1: s En_BMS_Frmobe_Din & = En_BM5_Probe_Din
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s ¢ 27 CR LI, e Y Pl e[| Che ck_Position_Type
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1 How to add a probe management

All the other inputs management (conversion, probe type, probe
alarm, supervision availability) can be copied from an already
present analogue input management.

Probe_Valus -’_Cw:' & Ain_Supply_Temp

On_OM_Walu=

e Sees Al Ain_Supply_Temp

‘Ain_Mng’ 1tool macroblock
provides a complete analog input
management, value conversion
based on the probe type, limits
management and probe alarm.
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| CAREL »
2 Ebmpapst fan management  an @

fans
It is possible to manage the ebmpapst fomgoomn —
fans, using the ‘Mod_MB_Ebmpapst_Fans’ i Nhinial§
1tool module available in the 1tool T e

Cunfaram_S=t B

modules standard library ModStd S teme_up e Nt 3

(ver2.4.6.0). e
A demo application is available at the dee TS
KSA site (http://ksa.carel.com) e i o ,‘{. curmossatoniove P

O ActualSensor_valus_Scurcs | .
Sermorl_Wales O
Eb“‘papgt Senmorl_\ales O

E—" Reboot_Firmwans

= Re==t_fan_Alarms | .
:JC:rrim_h:iu_'u':lL:: L=t_Fan_S=rislNumb=r EI .
= Rimguiirs_ DimTault L=t_Cus=tomer_Dats D

Lst_Fan_Typ= B

::l Emeny=ncy_ Function_OnOM

Library View O EmergencyTime_lag O Tlirem_ Mo Bius l-’
————— O EmergencySpe=d | .
Atorns (1.3.2.0) Macroblocks (112,300 © Modstd (2.4.6.0)| Flstdmahue (flstdmahue) Lib_mod_loadsavecfg_1_0b06_20101105 iflstdmahu N Step_New AddrProosdure B
= En_Ruwntime_»Adv | -
ALL = En_Re=adinit_CustomDats

- _ . - o 01 Otfline_Dalay
: X : | . ] Mod_CPY_ . [\ Mod_Fans |§ Mod_MB_Clima ﬂ Mod_ME_inv... EIE o Offine_Recall_Time
i E = r _— -
¥ 5 EvD400_Spec & Mod_ChilBoo FL] Mod_CPY_Sp._ @Mod DST @Mod _Graph | e Mod_ME. Fro.. § e

h = = Ena an

! Mod_fin 0] Mod_Gircut_. giMod | CA_Mod.. ‘P Mod_MB_Seri...QE
-

%
i _ [ e
@ Mod_air_Qual.. &Mod _Comp_S... '_ - MOD_DAMP... &
S MOD_AIR_R... @Mod _Comp_S.. &Mod_Devices E
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owe 29
2 Ebmpapst fan management eh;paps{w

For introducing the Ebmpapst fans management the following steps
are needed:

1.Place in a strategy page the ‘Mod_MB_Ebmpapst Fans’ 1tool
module (1 module = 1 ebmpapst fan)

2.Update the ‘MB_ List_Size’ pin of the ‘MB_protocol Mng’ module
adding the required sublists number (24 sublists for each module
‘Mod_MB_Ebmpapst_Fans’ added in the strategy page). The
calculation rule is:

10 + device sublist*2

!

24

High

Efficiency
Solutions.




2 Ebmpapst fan management ipapstf*

. fans

A modbus master management adaption is - -

required, adding the ebmpapst sublists number in

= fute_Man_Addr_Proceture

T New_Fan_sddress Operating_hours_counter_backup B
order to control the fans . el
- O Spe=d_Input CunSet_vale= P
. CurParam _Set 0
O Ramp_up_TIME Default_set_value B
Each m le (1 m le = 1 Ebm tf 1
ac odule odule = papst fan | .
O Pref_Running_Dir=ction Waming B
managed) needs 24 sublists e -1
= O Control_maod=_day Voltage_out B
O Contral_mad=_night Cumr=nt_zut B
O Paramater_S=t_Sourc= Power_out
Oint=rnal_Param=ter_S=t CumModulation_L=vel B
O ActusiSensar_value_Source | .
Sersorl_Valee O
= Reboot_Firmmar ebmpapst Senzord_Value

e.g. adding 1 Ebmpapst fan, the ‘MB_List_Size’ pin == e

. Let_Far_Typ= 0
0 Emergency_Function_OnOtr

number will become: 300 (actual modbus master e

O EmergencySpesg

=p_Ne S =
= En_Rurtim=_pdv Step_NewAddrbrocedure |3

management)+24*2 (Ebmpapst fan) = 348

Tl atfiin=_Delay
T Offiine_Rezsil_Tims

= mAl_Offline

= Enabil=_Fan
"*  FISTDmAHUE Task-Main_Modbus Devices | WOD_Me_Sompapsi_Fars (MOGUME_SSMESFST_FANSL) . |
Y —————————————————————————] . - . . . .. The MB._List_Size must be calculated - - - .
R | _ ... withthe proper sublists number ~ =~ "
........ (modbus master management) = =
oD Empaa T dempEea L™ Fach Ebmpapst module needs 24 sublists | 24 sublists for the

----------- (refer te the module help)} - - - - - - - . . .
. ! -_Jg ...................... R modbus Contr0| of the

—OMELLtSz=
. CIMB_Lst_Size_ZrdMaster fan

- o
N :
O Serisl_istModbusMaster A
© - ¢+ OSefalZndModbu=Master [ Ml |
02 e - =
BT oeM_suit =
= Inst_D=fault

--------------------------- = En_2nd_Modbus_Master MB_Cmd_Result_ZndMaster B - - - - - - - o - .

------------- = En_ME_Protocol_Mng ME_Cmd_Result B & ME_Cmd_Recult SR

Mzd_ME_Pretzcel_Mng {Pretzezl_Mng)
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3 Supply setpoint compensation based on
return or room Temperature

If supply regulation is selected (Mask HcO1), a possible useful
function could be the supply setpoint compensation based on the
return or room temperature. The management can be done
directy in the Scheduler OnOff _Mng page.

Here the steps:

1.Insert a Setpoint_Compensation macroblock (Macroblock
library) in the strategy page Scheduler_ OnOff_Mng

2.Insert the parameters in mask or fixed values.

3.Add the macroblock output value with the variable coming from

ST FLSTDmAHUE_Subroutine ST_STFunction_001

the already present setpoint (Functions
1 sespeir]
management o# Set_Temperature
w SET_TMP_VALUE
b SET_UMNIV_CHAMNMELS_AVAILABLE
& SET_ZERO_SUPPRESSIOM
= Setp_Enth

Remember that you can use also the ST function block

W Setpoint_Compensation_R
@ SetTime |
i SHL m

& SHL_CARRY
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3 Supply setpoint compensation based on

return or room Temperature

- 451

[ Retum_Temp In0 ¢
Room_Temp & C1n1 e |5 0wt C=EIE}
..- _ A Iy 5ed|
Selection_Compensation_Pmobe Sel m o ¢ I:fll::-.-.-;..m
rfnee ad o

t th ’
nN=ar =] :l'lra'l'll:- arin ma . EEI_I .
450

|} IEmpEraiura- .

s meler ir
Ext_Temp
Coming from the Mod Scheduler Alr % ) Ext TEmp et
Loming ve hoc ST B Ext_Temp_Diff |

- |

Comp_|

Max_Value &

- Max_Comp
= Enable

Set_Compensatad

) " Insert the parameter in mask if neaded )
s En_Supply Set Compensaion g

o -.::upprgr Temp_F"Eg- :

pply temparature regulation

iMask Hoo? fl

) Setpoint_Compensation

11 (B keys) Terminal Editor

& keys built-in v.3

Display only

High
Efficiency

Solutions.




4 Connect an pCOe expansion board to a J23
connector of a large controller (pCO3 or pCO5)

The FLSTDmMAHUE manages the pCOe expansion board
connected in the fieldbus port (pCO100FD10 in the field card
slot) as explained in the application manual.

e A bbb | b | eoeal jmaalles sl
T B K2 Z)
e — PCOEQO4850:
1111]] Y O I | scheda espansione
ad el OO 10 RS485
. LI
| e -
2 i 5

It is possible to keep the pCOe sofware management (masks and
strategy) and connect it to the J23 simply changing an input pin
value of the Mod_pCOe 1tool module.
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4 Connect an pCOe expansion board to a J23
connector of a large controller (pCO3 or pCO5)

Here the steps:

1.Select the strategy page Modbus_devices
2.Modify the pCOe_Connection_Type pin value from 3to 1

730
Hpcoe_Address DIn_Ch_1pP—— - pCOe_1_Din_1 g
{1 De=——=lpCle_Device_Mumber DIn_Ch_2& pCOe 1_Din_2 2
: ! DIn_Ch_3z= s pC0e 1_Din_3
123 port - caral master-5 exp protocol ﬂ“ﬂ—qpcne_CunnEEriun_Twe DI:_Ch_41:" Eg{)e_'1_D'::_4 e
i i {1 De=——=1MaodbusMaster_Number e i i —
2 nCOe_1_Dout 1 =g - - DO0ut_Ch_1  flicse  Aln_Ch_1 foe— ' pCOe 1 Ain 1 8
pCOe_1_Dout 2 =D0ut_Ch_2 E 3 AIn_Ch_2f ®nCOe 1 Ain 2
S pC0e 1 Dout 3 =D0ut Ch_3 |=- : AIn_Ch_3E & nC0e 1 Ain 3 B
pCOe_1_Dout 4 S8 _ _ =DOut_Ch_4 [Shaslr Aln_Ch_4D - - u nC0e 1_Ain 4

BpCOe 1_Aput 1 S5 - - Sadut_chi

al_ofling—————————— IR

Vk_Defaul =Inst_Default
g En_nCOe 1 g En_MsK_pCie

{1 [iEn_pCOe

lod pCOe(pCle 1)
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5 Sharing a probe value through the AHUE
units via pLAN network

Using the pLAN network is possible to share a probe value
through the AHUE’s units; it is necessary to select the probe
reading variable, for example External temp, and share in the
Network editor of the project.

External Temperature
probe

[Group:1][Addr:1][Pr || :tFLSTDMAHUE]  [Group:1][Addr:2][ProjectFLSTOMAHUE]  [Group:i][Addr:3][Project FLSTDmAHUE] - [Group:

O XSE

) External_temp

[Group [Group [Group:1
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5 Sharing a probe value through the AHUE

units via pLAN network

Steps:
1.Enable the pLAN property
of the variable External _Temp

2.Use the variable
External Temp in the pLAN

link table

A 4

i pLAN links
Don
Link Group | Source Unit Source Variable Target Unit Target Variable Bidirectinnal‘
il - switch_unit - | 2345678 |~ switch_unit ]
L

Alarm_Status

+| 2345678 [=
External_Temp |

-| 2345678 [« |

1 1 |-
2 1 |-

Alarm_Status
External_Temp

High
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Variable properties in network communications

[V] pLAN

Offset

BMS/FieldBus
Type [Andlog =] BMS [Ouput v Feldsus

LON MName Extemal_Temp

-
Description Extemal temperature

Factor 10 -

0.1 = Index 16

Type [SNVT_tempJ)

V] Code [105 v] Unit of Measurement | “C

[T] BACNet
Name

Unit
n General data de Networks ) @ Log

Edemal_Temp Description Extemal temperature

DEGREES CELSIUS

{4 Commissioning

n

<Back || MNet> | [ Finish

 Variable List [FLSTDmMAHUE]

b

g

2‘ Fiter exemal

[olsTv] T TaTsTv] (][ [e]Fle] car <] 1 Aoy

- | Description

Name
| pRtErnal_Humidtisgrb_Adj
¥ @ernal_Temp

External humidity offset

External temperature




Available in the

.......................

This feature is available starting from the sy s Suppyran i =

=0 Re=tum_Prexs Reeturmn_Fan_Tme £=

re I ease 2 - O . = Satp_tirFlow_Sup Supphy_Fan_1 b=

Setp AirFlow_Re=t Supply_Fan_2 =
Rumty Fan_1 =
RemgFans_&ir_Oueality el

The module Mod_Fans manages the fans i et Returm_Fan_2 >

control; the airflow control needs some B i e S sa
application masks and a simple strategy

logic outside the module Mod_ fans.

= Rmtisrn_Chr=rioad_2 Returm_Star_Relay [

== Syapipihy_Lmv_Fan_Alsrm Return_Deits_Ralzy F

== RBmtwrn_Iny_Fan_&lsrm
== Diin_Supply_Flow En_M=k_Fan_fir_Quality =

=== Diin_ R=twrn_Flow

. Waming_Inpuls_51 '—’:

=0 Ch_Supply_Lin= Waming_Inpuls_52 =

=0 Ch_Supphy_Star Waming_Inpuls_R1 =

- =0 Ch_Supply_D=ita Waming_Inpuls_R2 =
AI rfl OW :—:|CI'_R‘.-=t|. rm_Lime Fan_alarm '—’:

Airflow control enabled setpoint <oomea O TITTTL

. = Star_Defta_Logic Rumtusrn_Fan_Sctiee =

based on the m3h stop.Time_By Warring it

: = Supply_Damper_LimitSwitch

Curr= ir_Flow =
== Return_Dampar_LimitSwitch wrrent_Swpply_Air_Flow

Current_Retum_gir Flow B=—

== Syyitch_Fans
== Wamings_Resz=t
~= rit_OnOft

—= Damper_fctive
== &l Antifireen=

=} Foro=_Supphy_Fan

—0fForee_Retum_Far Airflow

== En_Fome_Supply

: = En_Fomos_Re=tum Val u e

—= En_Fir=man_Override=

== Supphy_Re=tum_S=]
=4 En_M=k_Fams
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_ Available in the
6 Air flow fans management | release 2.0

The airflow setpoints are managed using the module pins and placing in
mask the parameters. We suggest to place the mask in the
thermoregulation loop.

TERRAEESEET L L B it
085
............................................... = . e - - - - - - "-'Er_D:lnp-rs
w ..................................... o u | N WD DAMFERS (DARFER
............................................... e
Logic that manages the paramterscoming- - - -~ - - - - -~~~ e
from the masks, passed to the airflow =~~~ =~ = S
setpoint pins. =~ . “m |: [ Gd |. e
................................................... . __Fans'm ule
T R R
—_— . Sswehyfem
......................... jkﬂtLIT_pESS
EcoSetp AirFlow_Sup = Current_Setp AirFlow_Sup sy O Setp_AirFlow _Sup
— ® Current_Setp AirFlow_Ret s O S=tp Airflow_Ret
e Ren Fans_Air_ Quality s e e [ Rimy_Fams_tir_Quaiity
..................... | R=q_Cleaning
Din_ el Supply Fam 1 S = Supply_Cheerdosd_1
Din_Cverl Supply P an 2 S = Syupphy_Cheerioad_2
Drin el R et F an 1 S = Return_Cheerdoad_1
Drin_Cverl R et a2 o = Ri=turn_Che=rioad_2
Diin_Supphy Iy e A S S = Supply_Inv_Fan_slarm
Drin Rty A S S w4 Rmbusrn_Irmv_Fan_alarm
Din_Supply_Flow e T — w4 Dir_Supphy_Flaw
= s, =t Diir_R=turm_Flow

: O Ch_Supphy_Lin=

------- You can compensate the ——— @ -

] Ch_Rimturn_Line

=0 Ch_Retum_De=lta

T Cf_Rmturn_Star
—= Star_De=ita_logic

| airflow setpoint based on
== the supply temperature —
see point (explained in

point 3)

O Stop_Time_By_Wamming
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_ Available in the
6 Air flow fans management | release 2.0

The airflow regulation parameters (Diff, int.time, etc) are already available
in the Mod_Fans module masks, these mask are imported (linked or
imported) placing the module in the strategy page.

The module mask are available in the
THERMOREG loop, reachable from the
Service page sheet of the solution explorer
as shown below.

g FUTps
] Air_Recovery_Quality

u Fans_Dampers THERMOREG : USER_DEV
u Serial communica tion
u Modbus_Devices O : O
u Belimo_Mng r : B
L] Hours_Counter :
L] Alarms_Mng E
[L] Alarms_Mng_2 [ - m_Thermoreg_01 J : [G m_Rastore_Default J
] BMS Page : MOD_LOADSAVECFG_3

[L] Digital_Output_Mng
u Analog_Output_Mng
u User_Default_End
[ @ Events

[B Subroutine 5T

[—--[’3 Mask

@ PGD1 (EN,IT,ES,DE)

. EREIRaNE [: SCHEDULER_m_Hu... J : [G m_New_PW_Service J
er_Page 8

i Treeeleier_
ﬂ Alarms_Page
-[L] Debug Page e
[-[£) Special Fields :
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_ Available in the
6 Air flow fans management | release 2.0

The airflow management is done inside the Mod_Fans module, where a

macroblock acts the conversion between pressure management to
airflow

040

Setp_AiFlow_Sup m
m Diff_AirFlow_Sup
DeadBand_AirFlow_Sup &

{1Setpoint_AirFlow Setpoint_Press{-h
Diff_AirFlow Diff_Press P=
ClDeadBand_AirFlow Eg DeadBand_Press[*

K_factor AirFlow
Pressure_Probe

's Setp_AiFlow_Sup_X =i

Diff_Airflow_Sup_X B
s DeadBand_AiFlow_Sup_X
Cument_Supply_Air_Flow =

AirflowConversion

050

Setp_AirFlow_Ret

Setpoint_AirFlow Setpoint_Pressi Setp_AirFlow_Ret X =

B Diff_AirFlow_Fet K Diff_AirFlaw Diff_Press B Diff_Airflow_Ret_X =
#@ DeadBand_AifFlow Ret B DeadBand_AirFlow Eg DeadBand_Press 8 DeadBand_AiFlow_Ret X
(8 K1 _retumn B g a iy L G e ® Cument_Retum_Air_Flow  u

® Retum_FPress Pressure_Probe

AirflowConversion
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_ Available in the
6 Air flow fans management | release 2.0

The current airflow feedback is available in the 1/O loop mask

— m_In_Out_Ain_01

— m_In_Out_Ain_02

N | [: m_In_Out_Ain_03 J ;

: [: m_In_Out_Ain_04 J §

!
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7/ Fan-Coll management

The Fan-Coil management is based on the termoregulation request, the
output signal is used to manage the fan-coil steps

Graph of fan coil activation with request from control probe

OUT &

OUT | Speed of the fan coil
SETP | Control set point
DIFF | Control differential
o NZ | Control dead zone
Treg | Control temperature

OFF v v L .
| Treco)

DIFF NZ [ NZ DIFF
SETP

It can be easily implemented, starting from the cooling/heating (0..1000
value) request module available in the Thermoregulation page:

- 100

Regulation_Temp[ Temp_Reg_Pro s

Return_Temp
—{Supply_Temp Req_Heating = Heat_Reg Req - . 0..1000 heating request

Setp_Temp_R

Cooling -

e e saReference probe — _

e ] ﬁﬂd; DI'ID'FF_HEEtiI'Ig
- ﬁ% On0fF_Cooling OnOff_Cooling

——=iDis_T Limits iah Li
. ts_temp_timi Req_Temp_High_LimPe——c L

=——Delay_CoolHeat Req_Temp_Low_LimF Req_Temp_Low_Lim &
— En_Msk_Temp_Reg Cool_Heat= . . . e Cool_Heat =
~—  "|En_Temp_Reg
- Mod_Temp_Reg_Air (TEMP_REG) . . . . . . . . .

Cool_Reg_Req ® 0..1000 cooling request

1)
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7/ Fan-Coll management

The Fan-Coil management implementation is an easy steps
management, the fancoil speed activation can be done automatically
(termoregulation) or manually by keyboard or with an external thermostat
using digital inputs

A X - . . . . . . . . . 200
5% il Cin
Pl Easytools =~~~ .
e macroblock ‘.
- 3531 ~ Hyst_Dir_ONOFF
e e
S = p— e S e MR 0 R 1tool
GRAD D F E— ] _,'f
_ F b macroblock
100
T‘_I.l_ﬁ A o
| | | . W onp TR — 0 o AT
Ll == ET L —— £
From the sy 420 2 Gnan e P
Mod_Temp_Reg_Air L = - - [+4 it
module gn;—'.?i oo —— ": I Sievs Ao O
. . . . . m_;—_= . . ] . DMF'-. . .
a2
=y a3 ) _1' =
o3, ~ 2 "[‘f‘* — B
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7/ Fan-Coll management

The Fan-Coil management requires the fancoil steps interblock for having
a single speed working at time

- . Interblock between the different
- fancoil steps
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8 Fans management with the supply
temperature

The Mod_Fans module, usually managed with the pressure can be
controlled using the supply temperature as well.

The logic inside allow to replace the pressure variables (probe, setpoint
and differential) with the supply temperature ones.

**\ Mod_Fans_Task-Main_Inverter Mng "~ FLSTDmAHUE Task-Main_Fans_Dampers

—5 [
= ) ——

oMol - . . . I | . . . —aTd

e m. [ 1 LOgic inside the|
- | ‘Mod_ fans module
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8 Fans management with the supply

temperature

The different probe request can be done using a SEL_| atom that
discriminate the fans regulation signal (probe,setpoint,

differential)

;'SLpp}y_Pr:ss Supply_Fan_Inmyv

[ Supply_Press

: Return_Press

Req Fans_Air_Cuality
Req Air_Cleaning .
¥ Din_Overl_Supply_Fan_1
I Din_Cverl_Supply_Fan_2
I Din_Cverl_Return_Fan_1
[ Din_Cverl_Return_Fan_2
[® Diin_Supply_Inv_Fan_Alarm =
[® Diin_Return_Inv_Fan_Alarm =
[® Din_Supply_Flow .
[ Din_Return_Flow

O Retum_Press Return_Fan_Tmy [

On_Off_Supply_Fan_1

Ol Re=q_Fans_Air_Quality Supply_Fan_1 =
= Reg Cl=aning Supply_Fan_2 fo— On_Off_Supply_Fan 2
. Retum_Fan_1 = On_Off_Return_Fan_1
T|5upply_Overload L Returm_Fan_2 &

On_Off_Return_Fan_2
= Supply_Owveroad_2 R —

Al Antifreeze

-

i5

Lt

= Return_Overdcad_1 Supphy_Lin=_Relay ‘-' Supply_Fan_Line
= Retumn_Cwverdoad_2 = Supply_Fan_Star
= Supply_Inv_Fan_tlarm | Supply_Fan_Detta
= Ratorn_Inv_Fan_flsrm (= Return_Fan_Line
= Din_Supply_Flow | Return_Fan_Star
= Din_Retum_Flow | — Return_Fan_Delta .
Ol Ch_Supphy_Line En_M=k_Fan_tir_Quality = En_Msk_Fan_Air_Quality SIS
gcr_slppl:r_stsr Warning,_Inpuls_S1 f5— e Varning_Inpuls_51 SN
:ICLSLPPH_P:M Warning_Inpuls_S2 I S Warning_Inpuls_&2
(Ch_Re=turn_Line e e - b B i | s R1
O Ch_Re=turm,_D=ita S me Waming_Irpuls RL jg V¥aming_Inpuls_f
T e ) Waming_Inpuls_R32 f= = Warning_Inpuls_R2
Tl Ch_Return_Star Ey A g | :
- an_Alamm, f=—
o T—'St:r_l}elt:_l_'\;i. Fan_Sericus_Alarm f=— Fans_Serious_Alarm
Ol Step_Time T _
T | op-Time_By_Warming Supphy_Fan_ctine Supply_Fan_Active

Retunm_Fan_Active ==
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New features available starting from the
release 2.0

Airflow management
Direct evaporative cooling (DEC)
Indirect evaporative cooling (IEC)

Offcoil humidity probe (dehumidification with absolute
and not relative humidity)

»WhPE

High

Efficiency
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