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This RDD Submission is compliant with the following supporting documents:   
 
 
Document Number / 
Series 

Title Elements Illustrated 

PRP-IES-ZZZ-ZZ-TS-M-0012 Flaktgroup Technical 
Submittal 

AHU01,02,03,04,05,06,07,08,09,10,11,1
2,14,15,16,17,18 

PRP-IES-ZZZ-ZZ-TS-M-0012 Flaktgroup Technical 
Submittal 

MVHR01 

PRP-IES-ZZZ-ZZ-TS-M-0012 Condair Datasheet AHU01 Humidifier 
 



Technical Submittal

Paterson Redevelopment Project

Date:
05/05/2021

Drawing Ref:

Tender Information Comment Procurement Construction

Issued to (where applicable):
Main Contractor BMS Specialist Drawing Coordinator O&M Technical Author ARUP Other..............................

Information provided encompasses the following elements (where applicable)
Building Work 
Requirements

Drainage
Requirements

Electrical
Requirements

Mechanical
Requirements

BMS 
Requirements

Asset Register / 
Maintenance Required

Sample Install Info Co-ordination Info O&M Info Acoustic Info Product Selection

Response required by: 10/05/2021 Raised By:

Response: (Please Feel Free To Mark Up Drawings With Any Comments)
A) No Comments B) Minor Comments, Proceed C) Rejected

Response Date: Completed By: Signed:

Please provide your comments on the following proposals:

Flaktgroup Air Handling Units & MVHR

Proposed product list:

Introduction:

AHU01,02,03,04,05,06,07,08,09,10,11,12,14,15,16,17,18

Condair Humidifier

MVHR01
AHU01 Humidifier

Air Handling Units
Equipment:

PRP-IES-ZZZ-ZZ-TS-M-0012

Technical Submission:

Ref:

The Information Enclosed Within This Technical Submission Is Issued for:   

N/A PRP-ARUP-Z01-ZZ-SP-M-0001
Specification Ref:

AHU Technical Submission

Documents 'Enclosed':

Notes:

Compliance/VE statement(s):
Add / delete as required 

The equipment 'detailed' above is specification/ER's compliant and there are no cost (£nil) implications associated with this proposal.

1.  Please be advised that in the absence of a response by the 'due date' stated below, it is our intention to proceed with the ordering/installation of the 
materials/equipment/systems in accordance with the enclosed technical details/quotation(s)/drawings/catalogue pages/sample(s).

2.  We believe that we have provided sufficient information for you to fully appraise our proposal(s), however, should you require anything further or would like to meet 
to discuss/review the enclosed details then please contact us. 

Calum Martin

Tender formati ommen cureme nstructi

..........c cagp

stall Inf dinatio &M Inf oustic In

o Comm ments, ) Reject

ct Seleample

REV: 1  DATE: Mar-19 
DOC REF: SF-CON-30ES
DOCUMENT IS NO LONGER CONTROLLED ONCE DOWNLOADED

AUTHORISER: Mike Moss
OWNER: Group Bus. Improvement Manager
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AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792049
Unit 328 (001-1) / AHU01 Surgery/Theatre 2021/05/05
Size 041 Page 3/11
Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 2.50 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 470 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 2041 kg
Specific el. power demand 
(SFPv)

1.51 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

SUMMARY TECHNICAL SPEC.
Unit
Supply air volume flow rate 2.50 m³/sec Installation Indoor horizontal
External static pressure 470 Pa Material AlZn sheet steel
Internal static pressure 533 Pa Thermal insulation T3

Condensation insulation TB3
Leakage class L1(M) / L2(R)*
Casing strength D1(M)

Design outdoor temperature summer 28.5 °C Sum filtration supply air ePM1 - 60.0%
Dim. humidity summer 44.2 %
Design outdoor temperature winter -4.5 °C
Dim. humidity winter 90 %

Temperature in, supply air, summer 9 °C Temperature in, extract air, summer 22 °C
Air humidity in, supply air, summer 100 % Air humidity in, extract air, summer 50 %
Temperature in, supply air, winter 16 °C Temperature in, extract air, winter 22 °C
Air humidity in, supply air, winter 18.4 % Air humidity in, extract air, winter 35 %
Mixing ratio at winter design 
temperature

0 %

SFPv supply air 1.51 kW/(m³/s) Total dry weight 2041 kg
SFPv total sum 1.51 kW/(m³/s) Heaviest block 795 kg

ErP (according to (EU) directive 1253/2014)

Approved according to requirements 2018

Unit type: NRVU UVU
SFPint (2016: 250 W/(m³/s), 2018: 230 W/(m³/s)) 52 W/(m³/s)
External leakage rate 0.9 %

Supply air Extract air Unit
Filter energy classification B
Filter pressure drop, start 31 Pa
Filter area 1.8 m²
Filter cross section air velocity 1.4 m/s
Air flow 2.50 m³/sec
Total pressure rise 886 Pa
Fan fan system effect 0 Pa
Fan total efficiency 60.6 %
Fan system input power (absorbed electrical power) according to SFP 3.78 kW



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792049
Unit 328 (001-1) / AHU01 Surgery/Theatre 2021/05/05
Size 041 Page 4/11
Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 2.50 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 470 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 2041 kg
Specific el. power demand 
(SFPv)

1.51 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

Coils
Capacity 
[kW]

Air In [°C/%] Air Out 
[°C/%]

Water in/out 
[°C]

Antifreze Water 
[l/s]

Water 
[kPa]

Conn 
[mm]

Preheater 28.8 -4.5/90 5/43.2 45/35 0.69 10.2 25
Air cooler 86.2 28.5/44.2 9/100 6/12 3.42 12.3 80
Air heater 33.2 5/20.7 16/10 45/35 0.8 10.6 25

Fan power supply data
Voltage, supply flow 3x400VAC+PE, 50Hz
Power, supply flow 7.5 kW
Current, full load, supply flow 14.9 A

SOUND POWER LEVELS
(standard: EN13053 ISO/CD 13347-2)

Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 500 1k 2k 4k 8k dB(A)
Fresh air connection 68 76 69 62 65 62 56 53 69
Supply air connection 76 81 75 78 76 69 62 55 80
To surroundings 61 66 56 44 48 47 41 30 55

*Flakt Group eQ AHUs are leakage class L2 real unit as certified by Eurovent.  CAL class @-400Pa and @+700Pa. For 
units were the casing has; (i) a customised or special design that differs from standard module box, (ii) nonstandard 
components penetrating the casing that is non-standard for a real unit, and (iii) where holes or penetrations are made in 
casing after delivery to site, the leakage class cannot be guaranteed. This also includes damage to the unit from handling 
and transportation.



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792049
Unit 328 (001-1) / AHU01 Surgery/Theatre 2021/05/05
Size 041 Page 5/11

TECHNICAL SPECIFICATION
(components listed in direction of air flow)

SUPPLY AIR

End connection frame
Pressure drop, dimensioning 2 Pa
Casing end wall
Damper

Width cm : 170
Height in cm : 080
Tightness class : CEN 3
Connection: Flange
Function : Outdoor air
Location: externally end wall
Damper type: 200 mm blade
Material : AlZn

Empty section 
Unit size : 041
Length: 040
Inspection side : right

Frost-protected air heater 
Use as: frost coil +5 °C
Size: 41
Material, coil: Cu/Al, MS header
Material: galvanized sheet steel
Inspection side: right
Nom. pipe size 25
Pressure drop, dimensioning 11 Pa
Output 28.8 kW
Air temperature -4.5 / 5 °C
Water temperature 45 / 35 °C
Water flow 0.69 l/s
Pressure drop water 10.2 kPa

Filter
Inspection side: right
Filter selection
Filter class: F7 - ePM1 60%, glassfibre
Filter frame : galvanized sheet steel
Prefilter: G4 – coarse, synthetic

Design
Connection side : inlet in end wall
Location: negative pressure 
Drain tray: without

Number of filters 3x592x592, 3x592x287
Pressure drop, start 53 Pa
Pressure drop, dimensioning 106 Pa
Pressure drop, end 160 Pa
Face area 1.6 m²
Face velocity 1.6 m/s
Differential pressure sensor type Dwyer Magnehelic 
Pressure range, first sensor: 0-250 Pa
Pressure range, second sensor: 0-250 Pa
Design: flush mounted in door



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792049
Unit 328 (001-1) / AHU01 Surgery/Theatre 2021/05/05
Size 041 Page 6/11

SUPPLY RUN AROUND - ECOTERM liquid-coupled heat exchangers
Size: 041
Finned heat exchanger: supply air, heat exchanger
Coil Calculation Variant: Modine
Design: normal face area
Number of tbe rows: 6
Fin spacing: 2.5 mm
Fluid passes: 24
Material, coil: Cu/Al, Cu header
Material: galvanized sheet steel
Inspection side: right

Coil Data
Nom. pipe size 25
Ethylene glycol 30 %
Pressure drop, dimensioning 55 Pa

Output 42.8 kW
Air temperature -4.5 / 9.6 °C
Water temperature 15.2 / 3.3 °C
Water flow 0.93 l/s
Pressure drop water 93 kPa

Empty section 
Unit size : 041
Length: 040
Inspection side : right

Air cooler for chilled water 
Size: 041
Inspection side: right
Material: galvanized sheet steel
Droplet eliminator: with, plastic
Design variant: version 3
Coil selection
Use as: Cooling Coil
Calculation principle: input data
Output variant: 8
Fluid passes: 06
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Shunt selection
Shunt control: without

Nom. pipe size 80
Liquid volume 55.8 l
Pressure drop, dimensioning 112 Pa
Pressure drop, wet coil 112 Pa
Pressure drop, dry coil 79 Pa
Output 86.2 kW
Air temperature 28.5 / 9 °C
Relative humidity 44.2 / 100 %
Face velocity 1.6 m/s
Water temperature 6 / 12 °C
Water flow 3.42 l/s
Water velocity 0.8 m/s
Pressure drop water 12.3 kPa



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792049
Unit 328 (001-1) / AHU01 Surgery/Theatre 2021/05/05
Size 041 Page 7/11

Empty section 
Unit size : 041
Length: 040
Inspection side : right

Plenum fan
Inspection side: right
Fan selection
Impeller type: C-Steel Floor mounted
Fan size: size 3
Anti-vibration mountings: rubber

Motor selection
Motor type: FläktGroup IE3
IEC Size: 132

Motor control
Manufacture, type: FläktGroup separate
Housing protection: IP54
Delivery options: mounted on current sub

Motor / VSD-accessories
Connection accessories: safety isolating switch
Length: 356

Dimensioning data
Speed 1363 Rpm
Max speed 1720 Rpm
Fan efficiency 70.8 %
Total efficiency 59.8 %
Total static pressure, dimensioning (wet coil) 1003 Pa
Dynamic pressure 30 Pa
Fan shaft power at dim. data 3.53 kW
Fan system input power (absorbed electrical 
power) 

4.17 kW

Temperature rise 1.4 °C
K factor 9.45
Fan wheel size 063

SFP Calculation
Fan system input power (absorbed electrical 
power) according to SFP 

3.78 kW

Pressure rise 886 Pa
Speed 1318 Rpm

Motor
Efficiency 87.1 %
Speed 1460 Rpm
Motor output 7.5 kW
Electric current 14.9 A
Number of Poles 4
Operating frequency at frequency control 46.7 Hz
Max frequency at frequency control 59 Hz
Max speed at frequency control 1720 Rpm
Output margin, minimum 35 %

Frequency converter
Efficiency 97.0 %

Inspection window
Design: standard

Bulkhead light
Type: LED
Delivery form: Lamp fitted with cable to outside of casing if there is a fixed panel.

Frequency converter
Motor accessories
Fan + AC motor



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792049
Unit 328 (001-1) / AHU01 Surgery/Theatre 2021/05/05
Size 041 Page 8/11

Air heater for hot water
Size: 041
Inspection side: right
Material: galvanized sheet steel
Coil selection
Calculation principle: input data
Output variant: 1
Fluid passes: 04
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Nom. pipe size 25
Liquid volume 6.6 l
Pressure drop, dimensioning 10 Pa
Output 33.2 kW
Air temperature 5 / 16 °C
Face velocity 1.5 m/s
Control principle for water heater flow control
Water temperature 45 / 35 °C
Water flow 0.8 l/s
Water velocity 1.0 m/s
Pressure drop water 10.6 kPa
Oversizing 12.9 %

Absolute filter
Size: 041
Length: 900 mm
Location: positive pressure
Inspection side: right
Filter class: H14
Filter frame : stainless steel 
Number of filters
Pressure drop, start 187 Pa
Pressure drop, dimensioning 237 Pa
Pressure drop, end 287 Pa
Face area 1.6 m²
Face velocity 1.5 m/s
Filter cassettes (set) for EQPF absolute filter
Size: 41
Filter class: H14
Filter frame : stainless steel 

Differential pressure sensor type Dwyer Magnehelic 
Pressure range, first sensor: 0-500 Pa
Design: bracket mounted on panel

Empty section 
Unit size : 041
Length: 040
Inspection side : right

Humidifier
Unit size: 041
Length in cm: 100
Material: stainless sheet steel (AISI 304)
Inspection side: right



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792049
Unit 328 (001-1) / AHU01 Surgery/Theatre 2021/05/05
Size 041 Page 9/11

End connection frame
Pressure drop, dimensioning 0 Pa
Casing end wall
Duct connection piece 

Width cm : 170
Height in cm : 80
Connection type: flange connection
Material: galvanized sheet steel / AlZn



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792049
Unit 328 (001-1) / AHU01 Surgery/Theatre 2021/05/05
Size 041 Page 10/11

BLOCK LIST

LENGTH
(mm)

WIDTH
(mm)

HEIGHT
(mm)

VOLUME
(m³)

WEIGHT
(kg)

EQGB-041-245-22-1-1-2-1-2-1-1 2500 2150 1396 7.5 634
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Casing end wall
Empty section 
Frost-protected air heater 
Filter
Special Unit Section
Empty section 

EQGB-041-235-22-1-1-2-1-3-1-1 2400 2150 1396 7.2 795
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Air cooler for chilled water 
Empty section 
Plug fan floor mounted
Air heater for hot water

EQGB-041-100-22-1-1-2-1-3-1-1 2550 2150 1396 7.65 612
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Absolute filter

22.36 2041
The dimensions are transport dimensions including 
packaging



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792049
Unit 328 (001-1) / AHU01 Surgery/Theatre 2021/05/05
Size 041 Page 11/11

Fan chart - Supply air - EQLA-041-3-1-1-1-6-0-1-2-8-1-1
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AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792474
Unit 330 (002-1) / AHU02 Cage Processing 2021/05/05
Size 032 Page 3/11
Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 2.83 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 530 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 1609 kg
Specific el. power demand 
(SFPv)

1.47 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

SUMMARY TECHNICAL SPEC.
Unit
Supply air volume flow rate 2.83 m³/sec Installation Indoor horizontal
External static pressure 530 Pa Material AlZn sheet steel
Internal static pressure 453 Pa Thermal insulation T3

Condensation insulation TB3
Leakage class L1(M) / L2(R)*
Casing strength D1(M)

Design outdoor temperature summer 28.5 °C Sum filtration supply air ePM1 - 85.0%
Dim. humidity summer 44.2 %
Design outdoor temperature winter -4.5 °C
Dim. humidity winter 90 %

Temperature in, supply air, summer 16 °C Temperature in, extract air, summer 22 °C
Air humidity in, supply air, summer 84.5 % Air humidity in, extract air, summer 49.8 %
Temperature in, supply air, winter 16 °C Temperature in, extract air, winter 22 °C
Air humidity in, supply air, winter 19.1 % Air humidity in, extract air, winter 35 %
Mixing ratio at winter design 
temperature

0 %

SFPv supply air 1.47 kW/(m³/s) Total dry weight 1609 kg
SFPv total sum 1.47 kW/(m³/s) Heaviest block 609 kg

ErP (according to (EU) directive 1253/2014)

Approved according to requirements 2018

Unit type: NRVU UVU
SFPint (2016: 250 W/(m³/s), 2018: 230 W/(m³/s)) 72 W/(m³/s)
External leakage rate 0.6 %

Supply air Extract air Unit
Filter energy classification C
Filter pressure drop, start 45 Pa
Filter area 1.6 m²
Filter cross section air velocity 1.8 m/s
Air flow 2.83 m³/sec
Total pressure rise 889 Pa
Fan fan system effect 0 Pa
Fan total efficiency 63.0 %
Fan system input power (absorbed electrical power) according to SFP 4.17 kW



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792474
Unit 330 (002-1) / AHU02 Cage Processing 2021/05/05
Size 032 Page 4/11
Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 2.83 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 530 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 1609 kg
Specific el. power demand 
(SFPv)

1.47 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

Coils
Capacity 
[kW]

Air In [°C/%] Air Out 
[°C/%]

Water in/out 
[°C]

Antifreze Water 
[l/s]

Water 
[kPa]

Conn 
[mm]

Air heater 70.1 -4.5/31.5 16/7.3 45/35 1.69 12.0 32
Air cooler 56.9 28.5/44.2 16/80.4 6/12 2.26 19.3 50

Fan power supply data
Voltage, supply flow 3x400VAC+PE, 50Hz
Power, supply flow 7.5 kW
Current, full load, supply flow 14.9 A

SOUND POWER LEVELS
(standard: EN13053 ISO/CD 13347-2)

Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 500 1k 2k 4k 8k dB(A)
Fresh air connection 66 77 73 67 70 68 64 61 75
Supply air connection 76 79 77 80 79 73 66 59 82
To surroundings 57 64 56 45 48 48 43 31 55

*Flakt Group eQ AHUs are leakage class L2 real unit as certified by Eurovent.  CAL class @-400Pa and @+700Pa. For 
units were the casing has; (i) a customised or special design that differs from standard module box, (ii) nonstandard 
components penetrating the casing that is non-standard for a real unit, and (iii) where holes or penetrations are made in 
casing after delivery to site, the leakage class cannot be guaranteed. This also includes damage to the unit from handling 
and transportation.



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
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TECHNICAL SPECIFICATION
(components listed in direction of air flow)

SUPPLY AIR
End connection frame

Pressure drop, dimensioning 3 Pa
Casing end wall
Damper

Width cm : 140
Height in cm : 080
Tightness class : CEN 3
Connection: Flange
Function : Outdoor air
Location: externally end wall
Damper type: 200 mm blade
Material : AlZn

Empty section 
Unit size : 032
Length: 040
Inspection side : left 

Filter
Inspection side: left
Filter selection
Filter class: F9 - ePM1 85%, glassfibre
Filter frame : galvanized sheet steel
Prefilter: G4 – coarse, synthetic

Design
Connection side : inlet in end wall
Location: negative pressure 
Drain tray: without

Number of filters 4x392x792
Pressure drop, start 157 Pa
Pressure drop, dimensioning 232 Pa
Pressure drop, end 307 Pa
Face area 1.3 m²
Face velocity 2.3 m/s
Differential pressure sensor type Dwyer Magnehelic 
Pressure range, first sensor: 0-250 Pa
Pressure range, second sensor: 0-250 Pa
Design: flush mounted in door

SUPPLY RUN AROUND - ECOTERM liquid-coupled heat exchangers
Size: 032
Finned heat exchanger: supply air, heat exchanger
Coil Calculation Variant: Modine
Design: normal face area
Number of tbe rows: 6
Fin spacing: 2.5 mm
Fluid passes: 22
Material, coil: Cu/Al, Cu header
Material: galvanized sheet steel
Inspection side: left

Coil Data
Nom. pipe size 25
Ethylene glycol 30 %
Pressure drop, dimensioning 55 Pa



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792474
Unit 330 (002-1) / AHU02 Cage Processing 2021/05/05
Size 032 Page 6/11

Output 44.1 kW
Air temperature -4.5 / 8.4 °C
Water temperature 15.2 / 3.4 °C
Water flow 0.97 l/s
Pressure drop water 84 kPa

Empty section 
Unit size : 032
Length: 040
Inspection side : left 

Plenum fan
Inspection side: left
Fan selection
Impeller type: C-Steel Floor mounted
Fan size: size 3
Anti-vibration mountings: rubber

Motor selection
Motor type: FläktGroup IE3
IEC Size: 132

Motor control
Manufacture, type: FläktGroup separate
Housing protection: IP54
Design: on panel
Delivery options: mounted on current sub

Motor / VSD-accessories
Connection accessories: safety isolating switch
Length: 356

Dimensioning data
Speed 1437 Rpm
Max speed 1720 Rpm
Fan efficiency 74.3 %
Total efficiency 63.8 %
Total static pressure, dimensioning (wet coil) 983 Pa
Dynamic pressure 41 Pa
Fan shaft power at dim. data 4.04 kW
Fan system input power (absorbed electrical 
power) 

4.7 kW

Temperature rise 1.4 °C
K factor 9.45
Fan wheel size 063

SFP Calculation
Fan system input power (absorbed electrical 
power) according to SFP 

4.17 kW

Pressure rise 889 Pa
Speed 1354 Rpm

Motor
Efficiency 88.5 %
Speed 1460 Rpm
Motor output 7.5 kW
Electric current 14.9 A
Number of Poles 4
Operating frequency at frequency control 49.2 Hz
Max frequency at frequency control 59 Hz
Max speed at frequency control 1720 Rpm
Output margin, minimum 35 %

Frequency converter
Efficiency 97.0 %

Inspection window
Design: standard
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Bulkhead light
Type: LED
Delivery form: Lamp fitted with cable to outside of casing if there is a fixed panel.

Frequency converter
Motor accessories
Fan + AC motor

Empty section 
Unit size : 032
Length: 035
Inspection side : left 

Air heater for hot water
Size: 032
Inspection side: left
Material: galvanized sheet steel
Coil selection
Calculation principle: input data
Output variant: 2
Fluid passes: 04
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Nom. pipe size 32
Liquid volume 11.0 l
Pressure drop, dimensioning 32 Pa
Output 70.1 kW
Air temperature -4.5 / 16 °C
Face velocity 2.0 m/s
Control principle for water heater flow control
Water temperature 45 / 35 °C
Water flow 1.69 l/s
Water velocity 1.2 m/s
Pressure drop water 12.0 kPa
Oversizing 19.6 %

Empty section 
Unit size : 032
Length: 040
Inspection side : left 

Air cooler for chilled water 
Size: 032
Inspection side: left
Material: galvanized sheet steel
Droplet eliminator: with, plastic
Design variant: version 3
Coil selection
Use as: Cooling Coil
Calculation principle: input data
Output variant: 4
Fluid passes: 06
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Shunt selection
Shunt control: without

Nom. pipe size 50
Liquid volume 22.9 l
Pressure drop, dimensioning 89 Pa



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792474
Unit 330 (002-1) / AHU02 Cage Processing 2021/05/05
Size 032 Page 8/11

Pressure drop, wet coil 89 Pa
Pressure drop, dry coil 64 Pa
Output 56.9 kW
Air temperature 28.5 / 16 °C
Relative humidity 44.2 / 80.4 %
Face velocity 2.2 m/s
Water temperature 6 / 12 °C
Water flow 2.26 l/s
Water velocity 1.1 m/s
Pressure drop water 19.3 kPa
Oversizing 17.7 %

Empty section 
Unit size : 032
Length: 040
Inspection side : left 

Humidifier
Unit size: 032
Length in cm: 100
Material: stainless sheet steel (AISI 304)
Inspection side: left

End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall
Duct connection piece 

Width cm : 140
Height in cm : 80
Connection type: flange connection
Material: galvanized sheet steel / AlZn
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BLOCK LIST

LENGTH
(mm)

WIDTH
(mm)

HEIGHT
(mm)

VOLUME
(m³)

WEIGHT
(kg)

EQGB-032-230-22-1-1-2-1-2-1-1 2350 1950 1496 6.86 545
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Casing end wall
Empty section 
Filter
Special Unit Section
Empty section 

EQGB-032-210-22-1-1-2-1-3-1-1 2150 1950 1496 6.27 609
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Plug fan floor mounted
Empty section 
Air heater for hot water
Empty section 

EQGB-032-200-22-1-1-2-1-4-1-1 2050 1950 1496 5.98 455
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Air cooler for chilled water 
Empty section 
Humidifier
Special Unit Section
Casing end wall

19.11 1609
The dimensions are transport dimensions including 
packaging
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Fan chart - Supply air - EQLA-032-3-1-1-1-6-0-1-2-8-2-1
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Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 4.99 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 480 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 2201 kg
Specific el. power demand 
(SFPv)

1.22 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

SUMMARY TECHNICAL SPEC.
Unit
Supply air volume flow rate 4.99 m³/sec Installation Indoor horizontal
External static pressure 480 Pa Material AlZn sheet steel
Internal static pressure 406 Pa Thermal insulation T3

Condensation insulation TB3
Leakage class L1(M) / L2(R)*
Casing strength D1(M)

Design outdoor temperature summer 28.5 °C Sum filtration supply air ePM1 - 85.0%
Dim. humidity summer 44.2 %
Design outdoor temperature winter -4.5 °C
Dim. humidity winter 90 %

Temperature in, supply air, summer 16 °C Temperature in, extract air, summer 22 °C
Air humidity in, supply air, summer 82.6 % Air humidity in, extract air, summer 49.8 %
Temperature in, supply air, winter 16 °C Temperature in, extract air, winter 22 °C
Air humidity in, supply air, winter 19.1 % Air humidity in, extract air, winter 35 %
Mixing ratio at winter design 
temperature

0 %

SFPv supply air 1.22 kW/(m³/s) Total dry weight 2201 kg
SFPv total sum 1.22 kW/(m³/s) Heaviest block 866 kg

ErP (according to (EU) directive 1253/2014)

Approved according to requirements 2018

Unit type: NRVU UVU
SFPint (2016: 250 W/(m³/s), 2018: 230 W/(m³/s)) 66 W/(m³/s)
External leakage rate 0.5 %

Supply air Extract air Unit
Filter energy classification C
Filter pressure drop, start 45 Pa
Filter area 2.8 m²
Filter cross section air velocity 1.8 m/s
Air flow 4.99 m³/sec
Total pressure rise 795 Pa
Fan fan system effect 0 Pa
Fan total efficiency 67.4 %
Fan system input power (absorbed electrical power) according to SFP 6.11 kW
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Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 4.99 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 480 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 2201 kg
Specific el. power demand 
(SFPv)

1.22 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

Coils
Capacity 
[kW]

Air In [°C/%] Air Out 
[°C/%]

Water in/out 
[°C]

Antifreze Water 
[l/s]

Water 
[kPa]

Conn 
[mm]

Air heater 124 -4.5/31.4 16/7.2 45/35 2.98 14.6 50
Air cooler 99 28.5/44.2 16/81.2 6/12 3.93 11.9 80

Fan power supply data
Voltage, supply flow 3x400VAC+PE, 50Hz
Power, supply flow 11 kW
Current, full load, supply flow 22.7 A

SOUND POWER LEVELS
(standard: EN13053 ISO/CD 13347-2)

Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 500 1k 2k 4k 8k dB(A)
Fresh air connection 73 77 74 70 67 64 62 58 73
Supply air connection 76 79 77 81 75 70 65 58 81
To surroundings 64 64 57 48 45 44 41 30 54

*Flakt Group eQ AHUs are leakage class L2 real unit as certified by Eurovent.  CAL class @-400Pa and @+700Pa. For 
units were the casing has; (i) a customised or special design that differs from standard module box, (ii) nonstandard 
components penetrating the casing that is non-standard for a real unit, and (iii) where holes or penetrations are made in 
casing after delivery to site, the leakage class cannot be guaranteed. This also includes damage to the unit from handling 
and transportation.
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TECHNICAL SPECIFICATION
(components listed in direction of air flow)

SUPPLY AIR

End connection frame
Pressure drop, dimensioning 3 Pa
Casing end wall

Damper
Width cm : 200
Height in cm : 100
Tightness class : CEN 3
Connection: Flange
Function : Outdoor air
Location: externally end wall
Damper type: 200 mm blade
Material : AlZn

Empty section 
Unit size : 063
Length: 040
Inspection side : left 
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Filter
Inspection side: left
Filter selection
Filter class: F9 - ePM1 85%, glassfibre
Filter frame : galvanized sheet steel
Prefilter: G4 – coarse, synthetic

Design
Connection side : inlet in end wall
Location: negative pressure 
Drain tray: without

Number of filters 6x592x592, 2x287x592
Pressure drop, start 130 Pa
Pressure drop, dimensioning 205 Pa
Pressure drop, end 280 Pa
Face area 2.5 m²
Face velocity 2.0 m/s
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Differential pressure sensor type Dwyer Magnehelic 
Pressure range, first sensor: 0-250 Pa
Pressure range, second sensor: 0-250 Pa
Design: flush mounted in door
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SUPPLY RUN AROUND - ECOTERM liquid-coupled heat exchangers
Size: 063
Finned heat exchanger: supply air, heat exchanger
Coil Calculation Variant: Modine
Design: normal face area
Number of tbe rows: 6
Fin spacing: 2.5 mm
Fluid passes: 18
Material, coil: Cu/Al, Cu header
Material: galvanized sheet steel
Inspection side: left

Coil Data

Nom. pipe size 32  
Ethylene glycol 30  % %
Pressure drop, dimensioning 88  Pa Pa

Output 79.4  kW kW
Air temperature -4.5 / 8.6  oC °C
Water temperature 15.2 / 3.4  oC °C
Water flow 1.74 l/s l/s
Pressure drop water 84  kPa kPa

Empty section 
Unit size : 063
Length: 040
Inspection side : left 
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Plenum fan
Inspection side: left
Fan selection
Impeller type: Bluefin Floor mounted
Fan size: size 3
Anti-vibration mountings: steel spring

Motor selection
Motor type: FläktGroup IE3
IEC Size: 160

Motor control
Manufacture, type: FläktGroup separate
Housing protection: IP54
Design: on panel
Delivery options: mounted on current sub

Motor / VSD-accessories
Connection accessories: safety isolating switch
Length: 451

Dimensioning data
Speed 1130 Rpm
Max speed 1350 Rpm
Fan efficiency 79.1 %
Total efficiency 67.9 %
Total static pressure, dimensioning (wet coil) 886 Pa
Dynamic pressure 31 Pa
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Fan shaft power at dim. data 5.99 kW
Fan system input power (absorbed electrical 
power) 

6.98 kW

Temperature rise 1.1 °C
K factor 5.37
Fan wheel size 080

SFP Calculation
Fan system input power (absorbed electrical 
power) according to SFP 

6.11 kW

Pressure rise 795 Pa
Speed 1061 Rpm

Motor
Efficiency 88.5 %
Speed 975 Rpm
Motor output 11 kW
Electric current 22.7 A
Number of Poles 6
Operating frequency at frequency control 58 Hz
Max frequency at frequency control 69 Hz
Max speed at frequency control 1350 Rpm
Output margin, minimum 10 %

Frequency converter
Efficiency 97.0 %

Inspection window
Design: standard

Bulkhead light
Type: LED
Delivery form: Lamp fitted with cable to outside of casing if there is a fixed panel.

Anti-slip protection
Unit size : 063
Function: Plenum fan (EQLK)
Material: aluminium 
Version: version 1

Frequency converter
Motor accessories
Fan + AC motor

Air heater for hot water
Size: 063
Inspection side: left
Material: galvanized sheet steel
Coil selection
Calculation principle: input data
Output variant: 2
Fluid passes: 04
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Nom. pipe size 50
Liquid volume 28.4 l
Pressure drop, dimensioning 21 Pa
Output 124 kW
Air temperature -4.5 / 16 °C
Face velocity 1.5 m/s
Control principle for water heater flow control
Water temperature 45 / 35 °C
Water flow 2.98 l/s
Water velocity 1.2 m/s
Pressure drop water 14.6 kPa
Oversizing 33.8 %
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Empty section 
Unit size : 063
Length: 040
Inspection side : left 
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Air cooler for chilled water 
Size: 063
Inspection side: left
Material: galvanized sheet steel
Droplet eliminator: with, plastic
Design variant: version 3
Coil selection
Use as: Cooling Coil
Calculation principle: input data
Output variant: 4
Fluid passes: 04
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Shunt selection
Shunt control: without

Nom. pipe size 80
Liquid volume 46.2 l
Pressure drop, dimensioning 86 Pa
Pressure drop, wet coil 86 Pa
Pressure drop, dry coil 62 Pa
Output 99 kW
Air temperature 28.5 / 16 °C
Relative humidity 44.2 / 81.2 %
Face velocity 2.2 m/s
Water temperature 6 / 12 °C
Water flow 3.93 l/s
Water velocity 1.0 m/s
Pressure drop water 11.9 kPa
Oversizing 16.6 %

Empty section 
Unit size : 063
Length: 040
Inspection side : left 
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Humidifier
Unit size: 063
Length in cm: 100
Material: stainless sheet steel (AISI 304)
Inspection side: left
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End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall
Duct connection piece 

Width cm : 200
Height in cm : 100
Connection type: flange connection
Material: galvanized sheet steel / AlZn
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BLOCK LIST

LENGTH
(mm)

WIDTH
(mm)

HEIGHT
(mm)

VOLUME
(m³)

WEIGHT
(kg)

EQGB-063-230-22-1-1-2-1-2-1-1 2350 2450 1696 9.76 748
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Casing end wall
Empty section 
Filter
Special Unit Section
Empty section 

EQGB-063-210-22-1-1-2-1-3-1-1 2150 2450 1696 8.93 866
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Plug fan floor mounted
Air heater for hot water
Empty section 

EQGB-063-200-22-1-1-2-1-4-1-1 2050 2450 1696 8.52 586
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Air cooler for chilled water 
Empty section 
Humidifier
Special Unit Section
Casing end wall

27.22 2201
The dimensions are transport dimensions including 
packaging
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Fan chart - Supply air - EQLA-063-3-0-1-2-5-0-1-2-8-2-1
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Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 4.99 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 480 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 2201 kg
Specific el. power demand 
(SFPv)

1.22 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

SUMMARY TECHNICAL SPEC.
Unit
Supply air volume flow rate 4.99 m³/sec Installation Indoor horizontal
External static pressure 480 Pa Material AlZn sheet steel
Internal static pressure 406 Pa Thermal insulation T3

Condensation insulation TB3
Leakage class L1(M) / L2(R)*
Casing strength D1(M)

Design outdoor temperature summer 28.5 °C Sum filtration supply air ePM1 - 85.0%
Dim. humidity summer 44.2 %
Design outdoor temperature winter -4.5 °C
Dim. humidity winter 90 %

Temperature in, supply air, summer 16 °C Temperature in, extract air, summer 22 °C
Air humidity in, supply air, summer 82.6 % Air humidity in, extract air, summer 49.8 %
Temperature in, supply air, winter 16 °C Temperature in, extract air, winter 22 °C
Air humidity in, supply air, winter 19.1 % Air humidity in, extract air, winter 35 %
Mixing ratio at winter design 
temperature

0 %

SFPv supply air 1.22 kW/(m³/s) Total dry weight 2201 kg
SFPv total sum 1.22 kW/(m³/s) Heaviest block 866 kg

ErP (according to (EU) directive 1253/2014)

Approved according to requirements 2018

Unit type: NRVU UVU
SFPint (2016: 250 W/(m³/s), 2018: 230 W/(m³/s)) 66 W/(m³/s)
External leakage rate 0.5 %

Supply air Extract air Unit
Filter energy classification C
Filter pressure drop, start 45 Pa
Filter area 2.8 m²
Filter cross section air velocity 1.8 m/s
Air flow 4.99 m³/sec
Total pressure rise 795 Pa
Fan fan system effect 0 Pa
Fan total efficiency 67.4 %
Fan system input power (absorbed electrical power) according to SFP 6.11 kW



AIR HANDLING UNIT eQ

Project 781 () / Paterson Labs AHU Acon 2.56.50391
AOC ACON-02792545
Unit 334 (004-1) / AHU04 BRU & Interstitial 2021/05/05
Size 063 Page 4/11
Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 4.99 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 480 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 2201 kg
Specific el. power demand 
(SFPv)

1.22 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

Coils
Capacity 
[kW]

Air In [°C/%] Air Out 
[°C/%]

Water in/out 
[°C]

Antifreze Water 
[l/s]

Water 
[kPa]

Conn 
[mm]

Air heater 124 -4.5/31.4 16/7.2 45/35 2.98 14.6 50
Air cooler 99 28.5/44.2 16/81.2 6/12 3.93 11.9 80

Fan power supply data
Voltage, supply flow 3x400VAC+PE, 50Hz
Power, supply flow 11 kW
Current, full load, supply flow 22.7 A

SOUND POWER LEVELS
(standard: EN13053 ISO/CD 13347-2)

Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 500 1k 2k 4k 8k dB(A)
Fresh air connection 73 77 74 70 67 64 62 58 73
Supply air connection 76 79 77 81 75 70 65 58 81
To surroundings 64 64 57 48 45 44 41 30 54

*Flakt Group eQ AHUs are leakage class L2 real unit as certified by Eurovent.  CAL class @-400Pa and @+700Pa. For 
units were the casing has; (i) a customised or special design that differs from standard module box, (ii) nonstandard 
components penetrating the casing that is non-standard for a real unit, and (iii) where holes or penetrations are made in 
casing after delivery to site, the leakage class cannot be guaranteed. This also includes damage to the unit from handling 
and transportation.
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TECHNICAL SPECIFICATION
(components listed in direction of air flow)

SUPPLY AIR

End connection frame
Pressure drop, dimensioning 3 Pa
Casing end wall
Damper

Width cm : 200
Height in cm : 100
Tightness class : CEN 3
Connection: Flange
Function : Outdoor air
Location: externally end wall
Damper type: 200 mm blade
Material : AlZn

Empty section 
Unit size : 063
Length: 040
Inspection side : right
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Filter
Inspection side: right
Filter selection
Filter class: F9 - ePM1 85%, glassfibre
Filter frame : galvanized sheet steel
Prefilter: G4 – coarse, synthetic

Design
Connection side : inlet in end wall
Location: negative pressure 
Drain tray: without

Number of filters 6x592x592, 2x287x592
Pressure drop, start 130 Pa
Pressure drop, dimensioning 205 Pa
Pressure drop, end 280 Pa
Face area 2.5 m²
Face velocity 2.0 m/s
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Differential pressure sensor type Dwyer Magnehelic 
Pressure range, first sensor: 0-250 Pa
Pressure range, second sensor: 0-250 Pa
Design: flush mounted in door
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SUPPLY RUN AROUND - ECOTERM liquid-coupled heat exchangers
Size: 063
Finned heat exchanger: supply air, heat exchanger
Coil Calculation Variant: Modine
Design: normal face area
Number of tbe rows: 6
Fin spacing: 2.5 mm
Fluid passes: 18
Material, coil: Cu/Al, Cu header
Material: galvanized sheet steel
Inspection side: right

Coil Data

Nom. pipe size 32  
Ethylene glycol 30  % %
Pressure drop, dimensioning 88  Pa Pa

Output 79.4  kW kW
Air temperature -4.5 / 8.6  oC °C
Water temperature 15.2 / 3.4  oC °C
Water flow 1.74 l/s l/s
Pressure drop water 84  kPa kPa

Empty section 
Unit size : 063
Length: 040
Inspection side : right
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Plenum fan
Inspection side: right
Fan selection
Impeller type: Bluefin Floor mounted
Fan size: size 3
Anti-vibration mountings: steel spring

Motor selection
Motor type: FläktGroup IE3
IEC Size: 160

Motor control
Manufacture, type: FläktGroup separate
Housing protection: IP54
Design: on panel
Delivery options: mounted on current sub

Motor / VSD-accessories
Connection accessories: safety isolating switch
Length: 451

Dimensioning data
Speed 1130 Rpm
Max speed 1350 Rpm
Fan efficiency 79.1 %
Total efficiency 67.9 %
Total static pressure, dimensioning (wet coil) 886 Pa
Dynamic pressure 31 Pa
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Fan shaft power at dim. data 5.99 kW
Fan system input power (absorbed electrical 
power) 

6.98 kW

Temperature rise 1.1 °C
K factor 5.37
Fan wheel size 080

SFP Calculation
Fan system input power (absorbed electrical 
power) according to SFP 

6.11 kW

Pressure rise 795 Pa
Speed 1061 Rpm

Motor
Efficiency 88.5 %
Speed 975 Rpm
Motor output 11 kW
Electric current 22.7 A
Number of Poles 6
Operating frequency at frequency control 58 Hz
Max frequency at frequency control 69 Hz
Max speed at frequency control 1350 Rpm
Output margin, minimum 10 %

Frequency converter
Efficiency 97.0 %

Inspection window
Design: standard

Bulkhead light
Type: LED
Delivery form: Lamp fitted with cable to outside of casing if there is a fixed panel.

Anti-slip protection
Unit size : 063
Function: Plenum fan (EQLK)
Material: aluminium 
Version: version 1

Frequency converter
Motor accessories
Fan + AC motor

Air heater for hot water
Size: 063
Inspection side: right
Material: galvanized sheet steel
Coil selection
Calculation principle: input data
Output variant: 2
Fluid passes: 04
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Nom. pipe size 50
Liquid volume 28.4 l
Pressure drop, dimensioning 21 Pa
Output 124 kW
Air temperature -4.5 / 16 °C
Face velocity 1.5 m/s
Control principle for water heater flow control
Water temperature 45 / 35 °C
Water flow 2.98 l/s
Water velocity 1.2 m/s
Pressure drop water 14.6 kPa
Oversizing 33.8 %
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Empty section 
Unit size : 063
Length: 040
Inspection side : right
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Air cooler for chilled water 
Size: 063
Inspection side: right
Material: galvanized sheet steel
Droplet eliminator: with, plastic
Design variant: version 3
Coil selection
Use as: Cooling Coil
Calculation principle: input data
Output variant: 4
Fluid passes: 04
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Shunt selection
Shunt control: without

Nom. pipe size 80
Liquid volume 46.2 l
Pressure drop, dimensioning 86 Pa
Pressure drop, wet coil 86 Pa
Pressure drop, dry coil 62 Pa
Output 99 kW
Air temperature 28.5 / 16 °C
Relative humidity 44.2 / 81.2 %
Face velocity 2.2 m/s
Water temperature 6 / 12 °C
Water flow 3.93 l/s
Water velocity 1.0 m/s
Pressure drop water 11.9 kPa
Oversizing 16.6 %

Empty section 
Unit size : 063
Length: 040
Inspection side : right
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Humidifier
Unit size: 063
Length in cm: 100
Material: stainless sheet steel (AISI 304)
Inspection side: right
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End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall
Duct connection piece 

Width cm : 200
Height in cm : 100
Connection type: flange connection
Material: galvanized sheet steel / AlZn
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BLOCK LIST

LENGTH
(mm)

WIDTH
(mm)

HEIGHT
(mm)

VOLUME
(m³)

WEIGHT
(kg)

EQGB-063-230-22-1-1-2-1-2-1-1 2350 2450 1696 9.76 748
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Casing end wall
Empty section 
Filter
Special Unit Section
Empty section 

EQGB-063-210-22-1-1-2-1-3-1-1 2150 2450 1696 8.93 866
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Plug fan floor mounted
Air heater for hot water
Empty section 

EQGB-063-200-22-1-1-2-1-4-1-1 2050 2450 1696 8.52 586
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Air cooler for chilled water 
Empty section 
Humidifier
Special Unit Section
Casing end wall

27.22 2201
The dimensions are transport dimensions including 
packaging
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Fan chart - Supply air - EQLA-063-3-0-1-2-5-0-1-2-8-1-1
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AOC ACON-02792546
Unit 335 (005-1) / AHU05 BRU & Interstitial 2021/05/05
Size 063 Page 3/11
Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 4.99 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 480 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 2324 kg
Specific el. power demand 
(SFPv)

1.22 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

SUMMARY TECHNICAL SPEC.
Unit
Supply air volume flow rate 4.99 m³/sec Installation Indoor horizontal
External static pressure 480 Pa Material AlZn sheet steel
Internal static pressure 406 Pa Thermal insulation T3

Condensation insulation TB3
Leakage class L1(M) / L2(R)*
Casing strength D1(M)

Design outdoor temperature summer 28.5 °C Sum filtration supply air ePM1 - 85.0%
Dim. humidity summer 44.2 %
Design outdoor temperature winter -4.5 °C
Dim. humidity winter 90 %

Temperature in, supply air, summer 16 °C Temperature in, extract air, summer 22 °C
Air humidity in, supply air, summer 82.6 % Air humidity in, extract air, summer 49.8 %
Temperature in, supply air, winter 16 °C Temperature in, extract air, winter 22 °C
Air humidity in, supply air, winter 19.1 % Air humidity in, extract air, winter 35 %
Mixing ratio at winter design 
temperature

0 %

SFPv supply air 1.22 kW/(m³/s) Total dry weight 2324 kg
SFPv total sum 1.22 kW/(m³/s) Heaviest block 909 kg

ErP (according to (EU) directive 1253/2014)

Approved according to requirements 2018

Unit type: NRVU UVU
SFPint (2016: 250 W/(m³/s), 2018: 230 W/(m³/s)) 66 W/(m³/s)
External leakage rate 0.5 %

Supply air Extract air Unit
Filter energy classification C
Filter pressure drop, start 45 Pa
Filter area 2.8 m²
Filter cross section air velocity 1.8 m/s
Air flow 4.99 m³/sec
Total pressure rise 795 Pa
Fan fan system effect 0 Pa
Fan total efficiency 67.4 %
Fan system input power (absorbed electrical power) according to SFP 6.11 kW
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Customer Arup / Imtech
Customers ref.
Our ref. Andy Window / Steve Dunleavy
Supply air volume flow rate 4.99 m³/sec Exhaust air volume flow rate 0.00 m³/sec
External static pressure 480 Pa External static pressure 0 Pa
Mains electricity 3x400VAC±10%+N+PE, 50Hz Weight 2324 kg
Specific el. power demand 
(SFPv)

1.22 kW/(m³/s) Dimensioned for wet condition

Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

Coils
Capacity 
[kW]

Air In [°C/%] Air Out 
[°C/%]

Water in/out 
[°C]

Antifreze Water 
[l/s]

Water 
[kPa]

Conn 
[mm]

Air heater 124 -4.5/31.4 16/7.2 45/35 2.98 14.6 50
Air cooler 99 28.5/44.2 16/81.2 6/12 3.93 11.9 80

Fan power supply data
Voltage, supply flow 3x400VAC+PE, 50Hz
Power, supply flow 11 kW
Current, full load, supply flow 22.7 A

SOUND POWER LEVELS
(standard: EN13053 ISO/CD 13347-2)

Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 500 1k 2k 4k 8k dB(A)
Fresh air connection 73 77 74 70 67 64 62 58 73
Supply air connection 76 79 77 81 75 70 65 58 81
To surroundings 64 64 57 48 45 44 41 30 54

*Flakt Group eQ AHUs are leakage class L2 real unit as certified by Eurovent.  CAL class @-400Pa and @+700Pa. For 
units were the casing has; (i) a customised or special design that differs from standard module box, (ii) nonstandard 
components penetrating the casing that is non-standard for a real unit, and (iii) where holes or penetrations are made in 
casing after delivery to site, the leakage class cannot be guaranteed. This also includes damage to the unit from handling 
and transportation.
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TECHNICAL SPECIFICATION
(components listed in direction of air flow)

SUPPLY AIR

End connection frame
Pressure drop, dimensioning 3 Pa
Casing end wall
Damper

Width cm : 200
Height in cm : 100
Tightness class : CEN 3
Connection: Flange
Function : Outdoor air
Location: externally end wall
Damper type: 200 mm blade
Material : AlZn

Empty section 
Unit size : 063
Length: 040
Inspection side : right
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Filter
Inspection side: right
Filter selection
Filter class: F9 - ePM1 85%, glassfibre
Filter frame : galvanized sheet steel
Prefilter: G4 – coarse, synthetic

Design
Connection side : inlet in end wall
Location: negative pressure 
Drain tray: without

Number of filters 6x592x592, 2x287x592
Pressure drop, start 130 Pa
Pressure drop, dimensioning 205 Pa
Pressure drop, end 280 Pa
Face area 2.5 m²
Face velocity 2.0 m/s
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Differential pressure sensor type Dwyer Magnehelic 
Pressure range, first sensor: 0-250 Pa
Pressure range, second sensor: 0-250 Pa
Design: flush mounted in door
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SUPPLY RUN AROUND - ECOTERM liquid-coupled heat exchangers
Size: 063
Finned heat exchanger: supply air, heat exchanger
Coil Calculation Variant: Modine
Design: normal face area
Number of tbe rows: 6
Fin spacing: 2.5 mm
Fluid passes: 18
Material, coil: Cu/Al, Cu header
Material: galvanized sheet steel
Inspection side: right

Coil Data

Nom. pipe size 32  
Ethylene glycol 30  % %
Pressure drop, dimensioning 88  Pa Pa

Output 79.4  kW kW
Air temperature -4.5 / 8.6  oC °C
Water temperature 15.2 / 3.4  oC °C
Water flow 1.74 l/s l/s
Pressure drop water 84  kPa kPa

Empty section 
Unit size : 063
Length: 040
Inspection side : right
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Material: aluminium 
Version: version 1

Plenum fan
Inspection side: right
Fan selection
Impeller type: Bluefin Floor mounted
Fan size: size 3
Anti-vibration mountings: steel spring

Motor selection
Motor type: FläktGroup IE3
IEC Size: 160

Motor control
Manufacture, type: FläktGroup separate
Housing protection: IP54
Design: on panel
Delivery options: mounted on current sub

Motor / VSD-accessories
Connection accessories: safety isolating switch
Length: 451

Dimensioning data
Speed 1130 Rpm
Max speed 1350 Rpm
Fan efficiency 79.1 %
Total efficiency 67.9 %
Total static pressure, dimensioning (wet coil) 886 Pa
Dynamic pressure 31 Pa
Fan shaft power at dim. data 5.99 kW
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Fan system input power (absorbed electrical 
power) 

6.98 kW

Temperature rise 1.1 °C
K factor 5.37
Fan wheel size 080

SFP Calculation
Fan system input power (absorbed electrical 
power) according to SFP 

6.11 kW

Pressure rise 795 Pa
Speed 1061 Rpm

Motor
Efficiency 88.5 %
Speed 975 Rpm
Motor output 11 kW
Electric current 22.7 A
Number of Poles 6
Operating frequency at frequency control 58 Hz
Max frequency at frequency control 69 Hz
Max speed at frequency control 1350 Rpm
Output margin, minimum 10 %

Frequency converter
Efficiency 97.0 %

Inspection window
Design: standard

Bulkhead light
Type: LED
Delivery form: Lamp fitted with cable to outside of casing if there is a fixed panel.

Anti-slip protection
Unit size : 063
Function: Plenum fan (EQLK)
Width: 1
Material: aluminium 
Version: version 1

Frequency converter
Motor accessories
Fan + AC motor

Air heater for hot water
Size: 063
Inspection side: right
Material: galvanized sheet steel
Coil selection
Calculation principle: input data
Output variant: 2
Fluid passes: 04
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Nom. pipe size 50
Liquid volume 28.4 l
Pressure drop, dimensioning 21 Pa
Output 124 kW
Air temperature -4.5 / 16 °C
Face velocity 1.5 m/s
Control principle for water heater flow control
Water temperature 45 / 35 °C
Water flow 2.98 l/s
Water velocity 1.2 m/s
Pressure drop water 14.6 kPa
Oversizing 33.8 %
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Empty section 
Unit size : 063
Length: 040
Inspection side : right
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Air cooler for chilled water 
Size: 063
Inspection side: right
Material: galvanized sheet steel
Droplet eliminator: with, plastic
Design variant: version 3
Coil selection
Use as: Cooling Coil
Calculation principle: input data
Output variant: 4
Fluid passes: 04
Fin spacing: 2 mm
Design: normal face area
Material, coil: Cu/Al, MS header

Shunt selection
Shunt control: without

Nom. pipe size 80
Liquid volume 46.2 l
Pressure drop, dimensioning 86 Pa
Pressure drop, wet coil 86 Pa
Pressure drop, dry coil 62 Pa
Output 99 kW
Air temperature 28.5 / 16 °C
Relative humidity 44.2 / 81.2 %
Face velocity 2.2 m/s
Water temperature 6 / 12 °C
Water flow 3.93 l/s
Water velocity 1.0 m/s
Pressure drop water 11.9 kPa
Oversizing 16.6 %

Empty section 
Unit size : 063
Length: 040
Inspection side : right
Anti-slip protection
Unit size : 063
Function: Filter, Empty section
Width: 1
Material: aluminium 
Version: version 1

Humidifier
Unit size: 063
Length in cm: 100
Material: stainless sheet steel (AISI 304)
Inspection side: right
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End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall
Duct connection piece 

Width cm : 200
Height in cm : 100
Connection type: flange connection
Material: galvanized sheet steel / AlZn
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BLOCK LIST

LENGTH
(mm)

WIDTH
(mm)

HEIGHT
(mm)

VOLUME
(m³)

WEIGHT
(kg)

EQGB-063-230-22-1-1-2-1-2-1-1 2350 2450 1846 10.63 789
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Casing end wall
Empty section 
Filter
Special Unit Section
Empty section 

EQGB-063-210-22-1-1-2-1-3-1-1 2150 2450 1846 9.72 909
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Plug fan floor mounted
Air heater for hot water
Empty section 

EQGB-063-200-22-1-1-2-1-4-1-1 2050 2450 1846 9.27 626
Unit casing (frame, module)
Model box code: EQ 2111
Material: AlZn sheet steel
Thermal insulation: T3
Condensation insulation: TB3
Leakage class: L2(R)*
Casing strength: D1(M)
Air cooler for chilled water 
Empty section 
Humidifier
Special Unit Section
Casing end wall

29.62 2324
The dimensions are transport dimensions including 
packaging
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Fan chart - Supply air - EQLA-063-3-0-1-2-5-0-1-2-8-1-1
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m�k_f�ì_n��opqrsptoum�

� � � �

�

�

 ::��K�G������G6�@������vA6��B�����10���
�

� � � �
"�6���H:�w�.89"�c9"� � �

>V�6����10�7w������I��BM���T�10��w��3��I��BM����� 37��I��BM����

L�H���B:����A����EE6�6���H����=����G����N.30����10�7w�7��RT�10��w��3�R�� �5�R�

NO�����=�=��U�@������� 0F7�R�

C������=�=��U�@������� 0F4�R�
�

� >A::=H��6�� NO�������6�� "�6��

!�����O�D��@���:����A���G��:� 2�� ������

V6=��������@H��=���6E6���6��� c� c��

V6=����:����A���G��:T������� 1�� �1����

V6=��������� �F�� �F��Bx�

V6=��������������6����6��K�=��6�H� �F1� �F��B���

 6��E=�J� 1F05� �F�3�BM�����

b���=�:����A����6��� 735� 404����

V���E����H���B��EE���� 0� 0����

V�������=��EE6�6���H� 70F3� 70F5�R�

V����H���B�6�:A��:�J�����������G��=����6��=�:�J���������G6�@����>V��� 1F��� �F44�UI�
V����H���B��EE����6����U���6��������A���6��E���:��E��B�����
�



� �

�

�

�����������	�
�����
�

�������� ����������������������� !"� #$%&�'())(*+*)'�

 ,-�  -,./01�2345�� �

"�6�� 372�� �89����� !"0��8���:�6���;�<�����=� 101��05�10�

>6?�� 037� � � ��@��5��3�

-A���B���  �A:���CB���D� �

-A���B������EF� � �

,A����EF�  �GH�I6�G�J���>��K��LA�=��KH� �

>A::=H��6��K�=AB��E=�J������� 1F05�BM�����NOD�A����6��K�=AB��E=�J������� �F�3�BM�����

NO�����=�����6��:����A���� 570����NO�����=�����6��:����A���� 500����

P�6����=����6�6�H� 3O5009 -Q�0RS.S�NT�40!?�I�6@D�� 1503�U@�

>:��6E6���=F�:�J���G�B��G�
�>V�K��

�F�1�UI��BM����L6B���6���G�E���J������G6�6����

8�EF�G���6�H� �F1�U@�BM�8�EF��=�6�AG�����K������=�K�=� 0�B�

�
WXYZ[�

� -�:��6�H�
\UI]�

 6��C��\̂-�̂-�
J�]�

 6��,A��
\̂-�̂-�J�]�

I�����6���A��
\̂-]�

 ��6E��?�� I�����
\=��]�

I�����
\U��]�

-����
\BB]�

 6��D������ 70F3� /5F4�/�F3� 10�7F4� �0�40� � 0F�5� �F4� 31�

 6�����=��� ��F�� 14F4���F5� 11��7F2� 7��1� � 0F55� 3F3� 31�
�
_̀a�bXc�d�[ebbZf�g̀h̀�

9�=��@�T��A::=H�E=�J� 3O5009 -S�NT�40!?�9�=��@�T��O������E=�J� 3O5009 -S�NT�40!?�

��J��T��A::=H�E=�J� 1�O��F��UI���J��T��O������E=�J� 1�O��F��UI�

-A�����T�EA==�=��GT��A::=H�E=�J� 1�O�1F1� � -A�����T�EA==�=��GT��O������E=�J� 1�O�1F1� �

� � � � � � � �
�

ij
���kjlm���mnm�i�
�����G��Go�N.�3043�C>,�-L��335�/1��

� �c�b�d�Xph̀q��r̀ag�sgtu� �c��

,���K�����G��!?�� vw� xyz� yz{� z{{� x|� y|� }|� ~|� gts�u�

V���D��6���������6��� �5� �7� �5� 7�� 73� 71� 44� 4�� �3�

>A::=H��6���������6��� ��� �3� ��� 72� 7�� 7�� 4�� 54� �1�

NO�������������6��� 72� �4� 73� 47� 43� 4�� 55� 50� 71�

NOD�A����������6��� ��� ��� ��� �7� �5� �0� 71� 4�� �2�

����A���A�G6�@�� 72� �5� 4�� 5�� 53� 53� 34� 30� 42�

�

�

�
�V=�U��<��A:���� !"������=��U�@���=�����1����=�A�6���������6E6�G��H�NA��K���F��- ���=�����/500�����G��S�00��F�V���
A�6���J�����D�����6�@�D�����6�����A���B6��G�����:��6�=�G��6@���D���G6EE����E��B�����G��G�B�GA=����OT��66���������G��G�
��B:�������:�������6�@��D�����6�@��D���6�����/����G��G�E��������=�A�6�T���G��666��JD����D�=������:�������6��������B�G��6��
���6�@��E����G�=6K��H�����6��T��D��=��U�@���=��������������@A�������GF��D6���=���6��=AG���G�B�@������D��A�6��E��B�D��G=6�@�
��G������:�����6��F�



� �

�

�

�����������	�
�����
�

�������� ����������������������� !"� #$%&�'())(*+*)'�

 ,-�  -,./01�2345�� �

"�6�� 372�� �89����� !"0��8���:�6���;�<�����=� 101��05�10�

>6?�� 037� � � ��@��4��3�
�

�AB���B���CDAB�E�B���F��
���G:�������=6���H�6��H6����6����I��6��I=�J��

�

C
DD�K�����
�

ALM�NOLL�NPQOL�RSTU�� �

�����V���H��:W�H6G���6��6�@� 1����

BTXQLY��LM�ZT[[� �

�TU\�S� �

]6H�̂��G�_���0� �

!�6@̂��6���G�_��00� �

6̀@̂�������=����_�-a.�3� �

-������6��_�b=��@�� �

bV���6���_�,V�H�����6�� �

�����6��_��c�����==d���H�J�==� �

e�G:����d:�_�100�GG��=�H�� �

f����6�=�_� =g�� �
�

EQ[P�S� �

h��:���6����6H�_�=�I�� �

EQ[P�S�X�[�NPQOL� �

b6=�����=���_�b��/���f��70iW�@=���I6���� �

b6=����I��G��_�@�=j��6?�H��̂��������=� �

���I6=���_�<5�k�������W��d��̂��6�� �

��XQYL� �

-������6����6H��_�6�=���6����H�J�==� �

�����6��_���@��6j��:����V���� �

e��6�����d_�J6�̂�V�� �

.VG�����I�I6=����� 5c421c421��

�����V���H��:W������� 57����

�����V���H��:W�H6G���6��6�@� 23����

�����V���H��:W���H� �32����

b��������� �l5�Gm�

b����j�=��6�d� �l4�G���

�QRR�S�LPQT[�\S�XXnS��X�LXOS�Po\���Zo�S�pTYL�q�[QN�� �

�����V������@�W�I6����������_�0/140���� �

�����V������@�W������H�������_�0/140���� �

e��6@�_�I=V�̂�G�V���H�6��H���� �
�

AU\Po�X�NPQOL�� �

"�6���6?��_�037� �

���@�̂_�014� �

h��:���6����6H��_�=�I��� �
�

D[�LnU�RTL� �

h��:���6����6H�_�=�I�� �

ETL�X�[�NPQOL� �

hG:�==����d:�_�r=V�I6�����G:��6���� �

b����6?�_��6?��3� �

 ��6/j6����6���G�V��6�@�_�J�==�G�V���H� �

pOPOS�X�[�NPQOL� �

f������d:�_�a-/G����� �

pOPOS�NOLPSO[� �

f��VI���V��W��d:�_�a-/G�����g � �

!�V�6�@�:������6��_�h�44� �

e��6@�_����G����� �

e�=6j��d��:�6���_�G�V���H�����V�������V�� �

pOPOS�s�tC�uTNN�XXOSQ�X� �

-������6�����������6��_���I��d��J6��̂�J6�̂�vV6�w��������6��� �

���@�̂_�347� �



� �

�

�

�����������	�
�����
�

�������� ����������������������� !"� #$%&�'())(*+*)'�

 ,-�  -,./01�2345�� �

"�6�� 372�� �89����� !"0��8���:�6���;�<�����=� 101��05�10�

>6?�� 037� � � ��@��7��3�
�

�AB�CDAECACF�GHIH� �

JK��L���KM��=��6��:���==�=� ��

>:��N� �7���8:O�

P�Q��:��N� ��00�8:O�

J���=��LL6�6���R� 42S��T�

J���=�����6��:����U��V�N6O���6��6�@��K�����6=��� 7�2����

WR��O6��:����U��� �����

X����R���O�6�:U��:�K�����������N��=����6��=�
:�K�����

1S57�YZ�

J�O:����U����6��� ��[-�

\�L������ �7S37��

X���KM��=��6?�� 054��

]̂ _�̀HabcaHIAEC� �

X����R���O�6�:U��:�K�����������N��=����6��=�
:�K���������N6�@����>X���

1S���YZ�

�����U����6��� 735����

>:��N� �4���8:O�

dEIEe� �

P������U�:U�� 1�Q��S��YZ�

f=����6���U������ 1�Q�1S1� �

,U�:U��O��@6�V�O6�6OUO� 34�T�

�CDg�bIAEC�hACGEh� �

W��6@�i�����N��N� �

jcakl�HG�aAFlI� �

JR:�i��fW� �

W�=6m��R�L��Oi���O:��U::=6�N�=����� �
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d��5�����ĉ�J5�8�V�� �

.VE�����I�I5G����� =b421b421W�1b1��b421��

�����V���H��FW������� 4�����

�����V���H��FW�H5E���5��5�>� ��3����

�����V���H��FW���H� ��0����

a��������� 1l4�Em�

a����i�G��5�c� �l��E���

�QRR�S�LPQT[�\S�XXnS��X�LXOS�Po\���Zo�S�pTYL�q�[QN�� �

�����V������>�W�I5����������̂�0/140���� �

�����V������>�W������H�������̂�0/140���� �

d��5>�̂�IGV�8�E�V���H�5��H���� �
�

?U\Po�X�NPQOL�� �

"�5���5<��̂�0=3� �

���>�8̂�014� �

g��F���5����5H��̂��5>8�� �
�

B[�LnU�RTL� �

g��F���5����5H�̂��5>8�� �

CTL�X�[�NPQOL� �

gEF�GG����cF�̂�rGV�I5�����EF��5���� �

a����5<�̂��5<��3� �

 ��5/i5����5���E�V��5�>�̂�J�GG�E�V���H� �

pOPOS�X�[�NPQOL� �

e������cF�̂�̀-/E����� �

pOPOS�NOLPSO[� �

e��VI���V��W��cF�̂�̀-/E�����f � �

!�V�5�>�F������5��̂�g�44� �

d��5>�̂����E����� �

d�G5i��c��F�5���̂�E�V���H�����V�������V�� �

pOPOS�s�tA�uTNN�XXOSQ�X� �

-������5�����������5��̂���I��c��J5��8�J5�8�vV5�w��������5��� �

���>�8̂�:4�� �



� �

�

�

�����������	�
�����
�

�������� ����������������������� !"� #$%&�'())(*+*)'�

 ,-�  -,./01�2344�� �

"�5�� 3�1�� �67����� !"��������.���8��3�9��:� 101��0:�10�

;5<�� 0=3� � � ��>��=��:�
�

�?@�AB?CA?AD�EFGF� �

HI��J���I8��K��5��L���KK�K� ��

;L��M� �:01�6LN�

O�P��L��M� �=�0�6LN�

H���K��JJ5�5���Q� ==R3�S�

H���K�����5��L����T��U�M5N���5��5�>��I�����5K��� =20����

VQ��N5��L����T��� ������

W����Q���N�5�LT��L�I�����������M��K����5��K�
L�I�����

:R:1�XY�

H�NL����T����5��� 0R2�Z-�

[�J������ �0R�:��

W���I8��K��5<�� 04=��

\]̂ �_F̀ab̀FG?CA� �

W����Q���N�5�LT��L�I�����������M��K����5��K�
L�I���������M5�>����;W���

3R���XY�

�����T����5��� =1�����

;L��M� �3�=�6LN�

cCGCd� �

O������T�LT�� 1�P�3R:�XY�

eK����5���T������ 1�P�:R:� �

,T�LT��N��>5�U�N5�5NTN� �0�S�

�ABf�aG?CA�g?AECg� �

V��5>�h�����M��M� �

ib̀jk�FE�̀?DkG� �

HQL�h��eV� �

V�K5l��Q�J��Nh���NL��TLLK5�M�K����� �

]d�mb�Aan�aCAo�dG�d� �

cCGCd�Faa�BBCd?�B� �

]d�mb�Aan�aCAo�dG�d� �

]FA�p�q_�@CGCd� �

��̀f�aCE��rFA�p�q_s@CGCd� �
�

^̀FG��k�FG��takFAD�du��q_
�q�c� �

;5<�h�=3� �

,T�LT��l��5���h�;���M��M� �

6��T���N�/�M�J����h���l�K���vQ�L����M�NL���w�/�=Z-� �

W5��N����5�K�h� KTN5�5TN� �

V��LK����K5N5�����h�I5�8�T�� �

-�����K��������5���h���� �

O����5�Kh� x��8��������K� �

y��L���5����5M�h��5>8�� �

qrr?a?�Aan� ��

H�NL����T����JJ5�5���Q������M5�>��������M��M�e.�
30��

�1R��S�

H�NL����T����JJ5�5���Q����0Z-��T�M����� ��R��S�

-��K5�>�����l��Q� ��R��S�

]dCBG�fdCG�aG?CA�� �

H�NL����T���K5N5��I8���J�����L������5���������h� 0�Z-�

Y5�����M5NR�U���>TK���M�� �4R��S�

\bff̀n�F?d� \b@@�d� z?AG�d��

�����T���M��L� �1=� ��4����

 5����NL����T��� 12R:���1:R�� /3R�����4R��Z-�

Y�����NL����T��� 10�����R3� /:R2���=R3�Z-�I��

-�L��5�Q���MT��5��� 1=� �3�XY�

W����l�K��5�Q� �R=� �R=�N���

qtkFbBG�F?d� \b@@�d� z?AG�d��

�����T���M��L� ��4� ��0����

 5����NL����T��� 11���1�R=� 11���3R��Z-�

Y�����NL����T��� �4R:�����R:� �3R����3R��Z-�I��

W����l�K��5�Q� �R4� �R4�N���



� �

�

�

�����������	�
�����
�

�������� ����������������������� !"� #$%&�'())(*+*)'�

 ,-�  -,./01�2344�� �

"�5�� 3�1�� �67����� !"��������.���8��3�9��:� 101��0:�10�

;5<�� 0=3� � � ��>�����:�
�
�

?@ABC�D�EBFGH�� �

"�5���5<��I�0=3� �

���>�8I�0:0� �

J��K���5����5L��I��5>8�� �
�

�FM�N�OB�M�PGM�NGB�QOB�M� �

;5<�I�0=3� �

J��K���5����5L�I��5>8�� �

R����5�SI�>�ST��5<�L��8��������S� �

UGFV�D�V�EBFGH� �

-�S�WS��5���K�5��5KS�I�5�KW��L���� �

,W�KW��T��5���I�1� �

XSW5L�K�����I�0:� �

X5���K��5�>I�3�YY� �

Z��5>�I����Y�S�[��������� �

R����5�S\���5SI�-W� S\�R;�8��L��� �

.�Y]�K5K���5<�� 40��

�5̂W5L�T�SWY�� �:]=�S�

�����W���L��K\�L5Y���5��5�>� ������

,W�KW�� �00�_̀ �

 5����YK����W��� /:]4����=�a-�

X����T�S��5�b� �]��Y���

-�����S�K�5��5KS��[���c�����8������ [S�c�������S��

`�������YK����W��� �0���40�a-�

`�����[S�c� �]11�S���

`�����T�S��5�b� 0]=�Y���

�����W���L��K�c����� 4]=�_���

,T���5<5�>� 4�]1�d�
�

?@ABC�D�EBFGH�� �

"�5���5<��I�0=3� �

���>�8I�0:0� �

J��K���5����5L��I��5>8�� �
�

�FM�EGGV�M�PGM�ENFVV�e�QOB�M�� �

;5<�I�0=3� �

J��K���5����5L�I��5>8�� �

R����5�SI�>�ST��5<�L��8��������S� �

Z��KS����S5Y5�����I�c5�8\�KS���5�� �

Z��5>��T��5���I�T���5���3� �

UGFV�D�V�EBFGH� �

"�����I�-��S5�>�-�5S� �

-�S�WS��5���K�5��5KS�I�5�KW��L���� �

,W�KW��T��5���I�3� �

XSW5L�K�����I�0=� �

X5���K��5�>I�1�YY� �

Z��5>�I����Y�S�[��������� �

R����5�S\���5SI�-W� S\�R;�8��L��� �

fNgHB�D�V�EBFGH� �

;8W���������SI�c5�8�W�� �

.�Y]�K5K���5<�� 40��

�5̂W5L�T�SWY�� 30]4�S�

�����W���L��K\�L5Y���5��5�>� :2����

�����W���L��K\�c�����5S� :2����

�����W���L��K\�L�b���5S� 3:����

,W�KW�� =1]:�_̀ �

 5����YK����W��� 14]4����=�a-�

`�����YK����W��� ��]:����3]2�a-�c��

X����T�S��5�b� �]��Y���



� �

�

�

�����������	�
�����
�

�������� ����������������������� !"� #$%&�'())(*+*)'�

 ,-�  -,./01�2344�� �

"�5�� 3�1�� �67����� !"��������.���8��3�9��:� 101��0:�10�

;5<�� 0=3� � � ��>�����:�
�

?�������@A����B��� =����1�C-�

?�����DE�F� 1G:��E���

?�����H�E��5�I� �G3�@���

�����B���J��A�F����� 1�G��K���

,H���5<5�>� 1�G=�L�
�

MNOPQ�R�SPTUV�� �

"�5���5<��W�0=3� �

���>�8W�0:0� �

X��A���5����5J��W��5>8�� �
�

�YNTZT[T�\� �

"�5���5<�W�0=3� �

���>�8�5���@W��00� �

]����5�EW����5�E�����8��������E�� X;X�30:�� �

X��A���5����5J�W��5>8�� �
�
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