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Lo - Data Sheet for Air Handling Unit
Dat 13/02/2017 Rev. Dat 13/02/2017 -
e e pete ] L ([ IMEKSAN Project Name:
Project Nam Ti’:ﬁ‘ﬁm Equipment Tag Number: AHU 1
AHU Model 1KS 80 SH
Fr General Specifications
Unit Location Technical Floor
Quantity 1
t t t
@ e f 1 Manufacturer -
! il e General | .
r- [ Por I'ype Single Zone / Standard /
- Horizontal
Nominal Capacity 10000 CFM | 17000 m3/h
Dry Bulb 96 °F 35.6°C
S
ummer Wet Bulb 64 °F 17.8 °C
] =] r | i
' Slt.e. ) Dry Bulb 17 °F 83°C
| . Condition Winter Wet Bulb 157 °F o1oc
) Altitude (Above Sea Level) 4188 ft 1277 m
TOP VIEW
GENERAL SPECIFICATIONS
Supply Air Flow Return Air Flow Frame TDimensions (mm) i Interior: 0.8 mm Galvanized Steel
17,000 m/h _ _ Steel A2010 x H2145 x LASBS Skln
Supply Air Velodity Return Air Velocity Insulation Material Total Weight
é;uslsl\ir:‘:fselo«iu Rir Density E?::;‘fﬂ Irhui(ig;::‘: ;:S?O:i%ln Mﬂtel‘l&ll Exterior: 0.8 mm Pre Painted
ﬁu—‘.m T g oo e el Tastatadan Galvanized Steel
-4.4444 °C [ 37.7778 °C % 0.00 0.8 mm Painted Galvanize Outside
Total Heating Capacity Total Cooling Capacity Tnside Sheet Material Motor Power(Vant/Asp) . . . . - .
64.59 kw 66.35 kw 0.8 mm Stainless 304 7.5 kw Primary Epoxy Coating THK. (Micron) 300
SRECHic Fan Power (TP Int) TrF Code Real UnTt CAL Class 400 Pa ‘Real UNTt CAL Class +700 Pa . e
173.62 W/(m3/s) NRVU - UVY Pamtmg
T — N T T T Final Epoxy Coating THK. (Micron) 300
[Airborne Sound Power Level 64.0 54.0 47.0 43.0 40.0] 34.0 17.0 52.5[dBA
Rir Dutlet Tnduct Sound Power Level " Y Y X X X X TO|dBA -
R T o o Toe ) Y ) ] R ) B ) B TR 13 AHU Enclosure *
Insulation Material / THK. Rockwool
Dimension, LxXWxH (cm) *
7 @ TSERmie . CEEE @ Approximate Operating Weight (Kg) *
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“+ ARI Standard 430 defines central station Air-handling Units (Air Handler) as “...
a factory-made encased assembly consisting of a fan or fans and other necessary

equipment to perform one or more of the functions of circulating, cleaning,

heating, cooling, humidifying, dehumidifying and mixing of air; and shall not

contain a source of cooling or heating other than gas or electric heat. This device 1s
capable of use with ductwork having a total static resistance of at least 0.5 in. wg.

% The term “fan coil” is frequently used interchangeably with air handler, ARI defines
fan coils as being “non-ducted,” or applied to systems operating with less than 0.25

inch static resistance.
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Outdoor ————— Air Handler Unit

Air

Exhaust
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Recirculated Air Systems
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Airflow-SA-(CFM)|FA(%) | Airflow-FA-(CFM) | Airflow-RA-(CFM) | TDB-SA-(°F) | TDB-FA-(°F) | TDB-RA-(°F) | TDB-CC Inlet-(°F) | Cooling Load-CC-(TR) | Water Flow-CC-(GPM) | Percentage Increase
15000 0 0 15000 56 100 75 75 26 62 100
15000 10 1500 13500 56 100 75 77.5 29 70 113
15000 20 3000 12000 56 100 75 80 32 78 126
15000 30 4500 10500 56 100 75 82.5 36 86 139
15000 40 6000 9000 56 100 75 85 39 94 153
15000 50 7500 7500 56 100 75 87.5 43 102 166
15000 60 9000 6000 56 100 75 90 46 110 179
15000 70 10500 4500 56 100 75 92.5 49 118 192
15000 80 12000 3000 56 100 75 95 53 126 205
15000 90 13500 1500 56 100 75 97.5 56 134 218
15000 100 15000 0 56 100 75 100 59 143 232

[N 4

oMl plo — S0y — (g3lwg,lo Caiuo 0 S Jlwlgd jo (oS Cugby 9 (F) Cughb )y pimaw (b Jgol jluow



e 0

&

b‘ )O }L.w‘g.b w.O.?

POS L 2 2

L 2 4

L 2 4

%?%ﬁﬂ%%%

100

90

g%%%

80

éfﬂ%ﬁﬁ%

70

?ﬁ//ﬂ%y%%%

éf»%%

\

U AN NN

\

W%%%%é%%

\

D —-_

50 60
FA(%)

40

30

/%%,,%%

\

-

/

%%//%/ﬁ///%éo

20

10

TDB-SA-(°F): 55
TDB-FA-(°F): 100
TDB-RA-(°F): 75

O J.‘00 700 ?00 Auo )

V
(%)-dIND-MO| Jerepp-asealou| abejusolad

Nl gl — S0y — (g5lwg,lo Caiuo ;0 S jlwled jo (658 Cugby 9 (F) Cughb )y pimaw ()b Jgol jloow

Pharme)



Jwlgd ylodslw
Jwlga yloss L

Return Fan Pre-Filter Heating Final
\ Cooling — HEATNGCOL  Re-Cool Filter
DEHUMIDIFIER — PRE-FILTER
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Equipment Temperature Humidity Room Static Airflow Air
Pressure Rate Cleanliness

Air Handler X X X X X

Fan (Supply and Return Air) X X

Fume Exhaust/Extract Systems X X

Heating Coll

Cooling Caoll X X

Air Filter X

Humidifier

Dehumidifier

Ductwork X

Damper and Louver

Diffuser and Register

UV Light X

Festival
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Dry And Atmospheric Air

Air 1s a mixture of nitrogen, oxygen, and small amounts of
some other gases. Air in the atmosphere normally contains
some water vapor (or moisture) and is referred to as
atmospheric air. By contrast, air that contains no water

vapor is called dry air. It is often convenient to treat air as a

mixture of water vapor and dry air since the composition of
dry air remains relatively constant, but the amount of water

vapor changes as a result of condensation and evaporation

@ nitrogen - 78%
@@ Oxygen-21%
@D Other Gases - >1%
@D Argon->1%

(D carbon Dioxide - 0.04%

from oceans, lakes, rivers, showers, and even the human

body. Although the amount of water vapor in the air is small,

it plays a major role in human comfort.

‘ 4 A . 7oy . .o . & . * e e 7oy .
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Dry Bulb Temperature

Wet Bulb Temperature

Dew Point Temperature

Specific Humidity- Humidity Ratio
Relative Humidity

Enthalpy

Density

Specific Volume

(Y 4
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Specific Humidity- Humidity Ratio
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Relative Humidity

m, PV/RT P,

=— = = P,=P
WP 0.6224P,
b = 5 and w = :
(0.622 + w)P, P — ¢P,

% A . © . .o . & o e e . .
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Psychrometric Chart

Specific humidity, @

Dry-bulb temperature
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nd Caps
rCopper
» Stainless Steel
b Carbon Steel
Connection
rCopper
> Stainless Steel
Copper
Stainless Steel
[TUBES
Stainless Steel Copper
Carbon Steel Stainless Steel
Water
Connections
Mounting
Rails
Sloped
Drain Pan
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Casings

14 or 16 Ga galvanized steel,
depending on size and material
Options: aluminum or stainless steel

Casing holes
Drawn to minimize
tube wear

o).;l.{’ .—V

Vent connections ‘ - *
Top and bottom on )_.5 9_@ (D —_
all liquid coils, top of LS [ 9

condensate header on
Standard steam coils

=
=)
o
=
=
=l
o
[&]
=
E
<
=
=
=
@
=

Fins

V-waffle, HTE or flat: 6 to 14 FPI
Aluminum: 008; 0100 012" thick
Copper: .006; .009" thick

Connections
Brass MPT for cooling
applications, steel for
heating applications
Options: brass or
steel flanged

Tubes
5/8" 0D x .028" thick copper
Options: .020" or .035" or .049" copper

Headers

Minimum .060" to .134" thick
copper or copper nickel,
depending on coil size

1" 0D x .032" thick copper on One-Row steam coils
Option: .049" thick copper

5/8" 0D x 0.049" copper nickel

% A . © . .o . & o e e . .
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Guidelines for Water Velocity

for AHRI certification (chilled water)

for AHRI certification (chilled glycol)

for AHRI certification (hot water)

for AHRI certification (hot glycol)

0 1 2 3 4 o 6 7
water velocity, ft/sec
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¢ Cooling Coil: The maximum design air velocity is limited to prevent condensate on
the coil surface from being blown off the coil surface and into downstream
components. Coil velocity limits vary with coil fin material and coil design.

¢ Heating coils do not condense moisture, therefore do not exhibit moisture blowoff.

Face velocities can be higher (900 fpm) and are limited by airside pressure drop.

Maximum cooling coil face velocity in feet per minute The relationship between airflow volume (cfm),

(fom) is restricted by moisture blow-off. velocity (V) and area (A) is:
—— — cfm=VA or A=cfm/\V
Coil Moisture Blow-off Limits (fpm) "
ere:;

Fins perinch | Aluminum Copper E-Coat A=H=#*L _\—

8 550 500 475 H S

11 550 425 400 :

Solution: A=cfm/V S

14 550 375 350 A = 25,000 cfm / 500 fpm -

1. Limits apply to clean and properly maintained coils. ‘3‘1:r:ii:;:e"ggguﬁﬁiLJEEI‘:;";: Selected)\’
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(ISPE) J165 59y e pw ooy 5o — J195 2 15b

% Coils should be fully drainable with vent and connections extending outside the AHU or
ductwork. Full port shutoff valves with hose connection with cap and chain should be
included.

“* Water coil velocities should be kept between 2 and 6 fps (0.61 and 1.83 m/s) to provide
turbulence, but to minimize erosion. Without turbulence, reduced heat transfer can result.

¢ Coils exposed to salt or corrosive conditions should use a fin material of copper rather than
aluminum, which degrades in corrosive atmospheres, or be coated with a protective film.

% Cooling coils in condensing service may be coated to minimize corrosion and reduce
biological growth. Coil performances should be rated in accordance with ARI Std. 410.

¢ Air handler cooling coils should have a maximum average face velocity of 450 fpm (2.29 m/s)
to eliminate condensate carry over and optimize heat transfer capacity. Cooling coil face

velocities should be fairly uniform.

[N 4
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(ISPE) J165 59y e pw ooy 5o — J195 2 15b

% Steam and hot water coils should have a maximum face velocity of 600 fpm (3.0 m/s) to
minimize static pressure drop, resulting in a lower (coil to energy) cost ratio compared to coils
having velocities of 800 fpm (4.06 m/s) and higher.

¢ Air handler coil tubing should be of nominal 0.035 inch (0.89 mm) thick seamless copper with
aluminum fins of at least 0.0095 inch (0.24 mm) thickness.

¢ Coil casings and frames of 304L SS have better longevity and no rust. A center tube support
for coils greater than 48 inch (1.2 m) in width 1s advised.

¢ Cooling coils should be no more than 10 rows deep and 10 fins/inch to enhance cleaning and
heat transfer.

* Preheat steam and hot water coils should have no fewer than 2 rows to minimize downstream

face temperature variation.

[N 4
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Bypass Factor ,35 s 0 - oS

Rows Bypass Factor
2 0.31
3 0.18
4 0.10
5 0.06
6 0.03
Air Velocity (FPM) Bypass Factor
300 0.11
400 0.14
500 0.18
600 0.2

[N 4
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Parallel Flow

Water Outlet

Air Qutlet
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Sloped Drain Pan

« ASHRAE 62 requires
sloped drain pans that
drain completely with
no standing water

« Can be galvanized
or stainless steel

+ Can be coated with
antimicrobial compounds

« Drain pans must be insulated with closed-cell insulation

— Pans should have insulation with full thickness under the lowest
point of the drain pan to prevent casing sweating under the unit

+ Condensate outlets must be properly trapped to prevent the
leakage of air (blow-thru) or the transfer of sewer gas
into the airstream
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% Coil piping should have shut off valves and union fittings to facilitate coil removal for repair.
“ For better control of liquid flow and proper venting through coils, control valves should be placed

in the return piping.

% Supply and return line shut-off valves should be provided to facilitate service and maintenance.




Jwlgd ylodslw

anly dw pls Oloil = Jo oS

2-way control valve

%(um;q Valve
I coil S Mixing 3-way control valve

Diverting 3-way control valve

@ - % —
Pump 3-Way
Diverting Val
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T e B L B B SUP
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|

N

ODA r—~1 r—2 ™ 7
| |
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| | L

|
| \\'; /-//'; || I I
- L

Unterdruck im Gerat /
Negative pressure in device

Siphon Typ / Type AK-S
Art. Nr.: 32 404 00 S 004/ 10 (weiB / white)
Art. Nr.: 32 404 22 5 001/ 12 (transparent)

‘ 4 A . pos . o . & o e e pos .
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Uberdruck im Gerat /
Positive pressure in device

Siphon Typ / Type AK-D
Art, Nr.: 3121500 S 003/ 11 (weiB / white)
Art. Nr.: 31 215 22 5001/ 13 (transparent

(transparent) . 7
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Online-Calculator siphon pressure-side

Please insert the following:

1.) Overpressure in the drain .
studs Pa positive pressure

(min. 1/ max. 1.630) in device

drainage connection

78

2)A

mm

-

Calculate

Results:
R :mm
Reduce the Pipes (7 und 12) :mm

GR (Basic Frame Height)

https://klima-kuech.de/ok/online-calculator-pressure-side.html

‘ 4 A . pos . o . & o e e pos .
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3) Heating Coil Module

Trademark *

Type Water

Tube Material Copper

Tube Thickness (mm) 0.35

Fin Material Aluminum
Heating Coil Casing Material Galvanized Steel
Fin Thickness (mm) 0.1

Fluid Kind Water
Connection Direction Left

Airflow 6900 CFM ‘ 11730 m*h
Fresh Air Percentage % 100

External Air Dry Bulb Temp. 24.0 °F -4.4 °C
External Air Wet Bulb Temp. 21.1°F -6.1 °C
External Air Relative Humidity 66 %

Internal Air Dry Bulb Temp. 71.6 °F 22.0°C
Internal Air Wet Bulb Temp. 57.6 °F 14.2 °C
Internal Air Relative Humidity 45 %

Air Inlet Dry Bulb Temp. 24.0 °F -4.4 °C
Air Inlet Wet Bulb Temp. 21.1°F -6.1 °C
Air Inlet Relative Humidity 66 %

Air Outlet Dry Bulb Temp. 80.0 °F 26.7°C
Air Outlet Wet Bulb Temp. 50.0 °F 10.0 °C
Air Outlet Relative Humidity 8 %

Fluid In Temp. 180 °F 82.2°C
Fluid Out Temp. 160 °F 71.1°C
Heating Capacity 363 MBH 106 kw
Fluid Flow Rate 36 GPM 7992 kg/h
Maximum Air Face Velocity 450 fpm 2.29 m/s
Minimum FPI (Fins Per Inch) 8

Minimum Rows 2

Accessories

Lightening, Observation Glass, Door Lock, Antifreeze Thermostat

oMl plo — S0y — (g3lwg,lo Caiuo 0 S Jlwlgd jo (oS Cugby 9 (F) Cughb )y pimaw (b Jgol jluow
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7) Cooling Coil Module

Trademark *

Type ‘Water

Tube Material Copper

Tube Thickness (mm) 0.35

Fin Material Hydrophilic Coated Aluminum
Fin Thickness (mm) 0.12

Fluid Kind Water

Cooling Coil Casing Material 304L SS
Condensate Drain Pan Material 304L SS
Connection Direction Left

Airflow 6900 CFM ‘ 11730 m*h
Fresh Air Percentage % 100

External Air Dry Bulb Temp. 100 °F ‘ 37.8°C
External Air Wet Bulb Temp. 67 °F 19.4 °C
External Air Relative Humidity 19 %

Internal Air Dry Bulb Temp. 71.6 °F ‘ 22.0°C
Internal Air Wet Bulb Temp. 57.6 °F \ 14.2 °C
Internal Air Relative Humidity 45 %

Air Inlet Dry Bulb Temp. 100.0 °F 37.8°C
Air Inlet Wet Bulb Temp. 67.0 °F 19.4°C
Air Inlet Dew Point Temp. 50.1 °F 10.1 °C
Air Inlet Relative Humidity 19 %

Air Outlet Dry Bulb Temp. 57.2 °F 14.0 °C
Air OQutlet Wet Bulb Temp. 529°F ‘ 11.6 °C
Air Outlet Relative Humidity 77 %

Fluid In Temp. 44 °F 6.7°C
Fluid Out Temp. 54 °F 12.2°C
Total Coil Load 23 TR 80.9 kw
Sensible Coil Load 23 TR 80.9 kw
Fluid Flow Rate 55 GPM 12485 kg/h
Maximum Air Face Velocity 450 fpm 2.29 m/s
Minimum FPI (Fins Per Inch) 8

Minimum Rows 4

Position Clips Door
Service Hinge Posit.ion i i —
Door Door Opening Direction OQutside
Width (mm) 610
Minimum Observation Glass Size (mm?) 305 x 305

Accessories

Lightening, Observation Glass, Drain Pan, Suction Side Siphon, Drop Eliminator
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Air fouling factor (h-ft2-°F/Btu) 0.00500

Fluid W
GREENHE‘ K Entering fluid temp. (°F) 180.0
Leaving fluid temp. (°F) 160.0

Building Value in Air. Fluid flow rate (GPM) 43.4

Fluid velocity (ft/s) 1.89

888-921-COIL (2645) Fluid pressure drop (ft of water) 3.7
200 Morgan Street Fluid fouling factor (h-ft>-°F/Btu) 0.00050
Brownsville, TN 38012 Fluid freezing temp. (°F) 32.0
Min. tube wall temp. (°F) 148.0

Hot Water Coil gg;:iyp;; bank o
Fin height (in) 37.5

Tag Qty Model Footnotes Fin length (in) 65.0

C-3 1 HWS58S02F08-37.5x65-RH a,b Face area (ft?) 16.93
Rows 2

. : Fin spacing (fins/in) 8
Construction and Performance Details Fin material Al
Fin type Sine

Tag C-3 Fin thickness (in) 0.006

Air flow (SCFM) 8300 Tube wall thickness (in) 0.020
Altitude (ft) 4363 Turbulators No
Total capacity (MBH) 423.9 Number of feeds 25
Entering dry bulb (°F) 49.7 §”pp'y conn. size (in) 1.500

. o eturn conn. size (in) 1.500

Leaving dry bulb ('F) 96.9 Weight (Ib) 129
Face velocity (ft/min) 490 Est. operating wt. (Ib) 170

Air pressure drop (in of water) 0.20 Est. internal volume (ft?) 0.67

V-4 . . .. 0B . E . e @ .
Ph@] TNE AL ol e = (80,8 = (55lig,ld o 50 Sl jLulgs )3 6 15 Cugh) 9 () Caghy poms (=150 Jgo! Lo
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Air fouling factor (h-ft2-°F/Btu) 0.00500

'GREENHECK

" : . Leaving fluid temp. (°F) 54.0
Building Value in Air. Fluid flow rate (GPM) 36.3
Fluid velocity (ft/s) 1.58
ggg’;ﬂ;ﬁ';tﬁﬁs) Fluid pressure drop (ft of water) 1.2
Brownsville, TN 38012 Fluid fouling factor (h-ft*>-°F/Btu) 0.00050
Fluid freezing temp. (°F) 32.0
Chilled Water Coil |V|II’:|. tube wall temp. (°F) 50.8
Coils per bank 1
Tag Qty Model Footnotes E;”;ijit ” 3?/ g
C-1 1 CW58S04F08-37.5x65-RH a,b o |ength Ein) e

- - 2
Construction and Performance Details ;ﬁ’sma () 16'92
Fin spacing (fins/in) 8
Tag C-1 Fin material Al
Air flow (SCFM) 8300 Fin type Sine
Altitude (ft) 4363 Fin thickness (in) 0.006
Total capacity (MBH) 181.9 Tube wall thickness (in) 0.020
Sensible capacity (MBH) 181.9 Turbulators No
Entering dry bulb (°F) 80.5 Number of feeds 25
Entering wet bulb (°F) 60.7 Supply conn. size (in) 2.500
Leaving dry bulb (°F) 60.4 Return conn. size (in) 2.500
Leaving wet bulb (°F) 53.7 Weight (Ib) 216
Face velocity (ft/min) 490 Est. operating wt. (Ib) 307
Air pressure drop (in of water) 0.38 Est. internal volume (ft*) 1.41

75/ ak~l1daa /,“ 4 2 o © 0 [ . & - TR I~ .
EB 1armea Nl Pl — o368 — (gilwg,ls cao o SR lwled j5 (g S Cugb )y 9 (F) Cugh ) i (b Jaol Hlaow
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Lype of Coil

Fin Height x Fin Length
Rows Deep x Fins / Inch
Tube 0Od and Thickness
Fin Thick. and Material
Face Area

AIR SIDE PERFORMANCE

Flow, ACFM

Entering Air Dry Bulb
Entering Air Wet Bulb
Leaving Air Dry Bulb
Leaving Air Wet Bulb
Face Velocity

Air Side Pressure Drop

Total Btah
Sensible Btuh

Jwlgd ylodslw
Jro5 sl - boS

Chilled Wate1’5738 Feet
Te: 00

4

5/8
.0060
. A

14100

14 .
2 s
e,
49.
454 .
20

278655,
27185635.

60
70
28
62
84

30
30

i B X 62.00 Inches
Rows x 10 Fins Per Inch
§ By X U255 Wall

Corrugated Aluminum Fins
Square Feet

LIQUID SIDE PERFORMANCE

ACFM Entering Water Temp : 4900 *F
s Leaving Water Temp : Db, TR
“F Numisee of Clrouits » 24

o GPM 5 54.00-

o Water Pressure Drop : L P i
SE'PM Liquid Velocity : 2.60 FP:
In. W.G.

BTU/HR.

BTU/HR.

PharmeX{

Middle East ¥ Festival
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Type of Coil

Fin Height x Fin Length
Rows Deep x Fins / Inch
Tube O0d and Thickness
Fin Thick. and Material
Face Area

]

AIR SIDE PERFORMANCE

Flow, ACFM

Entering Air Dry Bulb
Entering Air Wet Bulb
Leaving Air Dry Bulb
Leaving Air Wet Bulb
Face Velocity

Air Side Pressure Drop

Total Btuh

PharmeX{

Middle Bast Festival

Jwlga ylodsLw
95 oLl - oS

Hot Water @ 5738 Feet

72.00
2

5/8
.0060
31.00

14100
62.80
N/A
T2 ¥

' N/A
454 .84
U.d2

757869.40

Tt X 62.00 Inches
Rows x 8 Fins Per Inch
iE g X .025 wWall

Corrugated Aluminum Fins
Square Feet

LIQUID SIDE PERFORMANCE

ACFM Entering Water Temp : 180.00 °F

°F Leaving Water Temp : 159.28 °F
Number=of Cireuits. : 24

e GPM : 75.00
Wates Pressure [Drop : 5.25 FT

SEFPM Liquid Velocity B S o

In. WG,

BTU/HR.

Nl gl — S0y — (g5lwg,lo Caiuo ;0 S jlwled jo (658 Cugby 9 (F) Cughb )y pimaw ()b Jgol jloow



Jwlgd ylossLu
(0 Sugb)y)



Jwlgd ylodslw

Exhaust
Converter 1‘ ai); aus Return
[ N air fan
= L ~— D) (S“‘
/\ EZTIZT Hot F”telii ool Return air
Burner Condensate water eaC((:)(()Dll coll from zone
assembly return riid Z Tg Supply
H AN .
Flue | —> Qutdoor air 2 é [ﬂ i 3(69 }awto
Alternate Air-conditioning and \  Supply zone
hot water distribution system \fan
/ Hot water system Humidifier
Fuel boiler .
and air 3 { To other air
{handlers
Hot water supply and return
Condenser Hot water
\ 1 1 pump
—>{ o0 oo Chilled water
I i
Air cooled Alternate chilled water systen]ﬂ
chiller
Chiller
electric or
A=< steam driven Chilled
Cooling%’ Condensing water water
supply and return return
tower PPy [/ \) f { To other air
|J_€ ,: \J—-f Chilled Yhandlers
Condensing Chilled water
water pump water supply
pump
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Adiabatic Mixing

2 @ 2 0.030
2\, %&\/\ S _oosk
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Z70.024
5
s
S.0.022f<
a8
95~ 5.0.020
g
©
50018~ o
A% o
% £.0.016
> 5
20% g 0.014 o
> 5
o 2 [~
- 20012 W2
z
Y Z-0.010 NA
(74 =3
buyy = ®
€ 0.008
z
w £ 0.006
3 - EW
> 0.004 |-
a
0.002
= Dry bulb temperature, F s = = p~
DA O 1] o '] o o o o o [fo] o 0 o o — — o~
10 ' is 20 ' 25
I I3 Iy
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Heating coils

|

, w0 = - . . _ N
Ty, oy, ¢, | Heal dhficb: Q =my(h, — hy) or gq=hy, —h,
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Lb
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Q = (0.075)(60)(0.24)(cfm)(T, — T1)

Lo
Q = (1.08)(cfm)(T, — T) Btuy,
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Heating or Cooling

Heating or cooling medium

I
: 1,
fl + ()_( —?'- [.2
: i Wo- W,

0.030;
0.028

o = ™
&

0 ’% P

o 7/6 heat” . <0

.
) Ofgl hed", v o
&7 al v

49\
S
Humidity ratio (W), pounds of moisture per pound of dry air
S
=]
%)
o
%

Q

1
0
<

0.024

S5

0.022

&

0.020

0.018

S0

0.016

0.014

%

0.012

0.010~ WI - W2

QS
0.008[~%

0.006

0.004

95

Dry bulb temperature, F 5 = 0.002
o 0 o "] o o 3 S
= ~ @ © g & = =]

15 20 25
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FA(%)|TDB-FA-(°F)| RH-FA-(%) |W-FA-(gr/Ib)| TDB-RA-(°F)| RH-RA-(%)| W-RA-(gr/Ib) TDB-HC Inlet-(°F)| W-HC Inlet-(gr/Ib)| RH-HC Inlet-(%) |TDB-HC Outlet-(°F)| W-HC Outlet-(gr/Ib) |RH-HC Outlet-(%)
0 20 74 1229 75 45 67.7 75.0 67.7 45 80 67.7 37
10 20 74 12.9 75 45 67.7 69.5 62.2 49 80 62.2 35
20 20 74 12.9 75 45 67.7 64.0 56.7 55 80 56.7 32
30 20 74 12.9 75 45 67.7 58.5 51.3 60 80 51.3 29
40 20 74 12.9 75 45 67.7 53.0 45.8 66 80 45.8 26
50 20 74 12.9 75 45 67.7 47.5 40.3 71 80 40.3 23
60 20 74 12.9 75 45 67.7 42.0 34.8 76 80 34.8 20
70 20 74 12.9 75 45 67.7 36.5 29.3 80 80 29.3 17
80 20 74 12.9 75 45 67.7 31.0 23.9 81 80 23.9 14
920 20 74 12.9 75 45 67.7 25.5 18.4 81 80 18.4 10
100 20 74 12.9 75 45 67.7 20.0 12.9 74 80 12.9 7

[N 4
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Heating and Humidifying

Heating

Jwlgd ylodslw

medium
1 -
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Z 0.006
5
= 0.004) s
P 0.002
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P1C TR T~

‘ Air Handler Unit Panel
y
Steam Valve 2 . 4 A

Steam Supply
| 4

Condensated Steam
— i

Section A-A
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Sy Oy by

Float Water Vapor

Valve 2

Steam, Hot Water
— Or Electricity In

Heated Water Auto Valve

o

Water Pan

% A . © . .o . & o e e . .
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Heat Taken From Air
To Evaporate Moisture \

Water Suppl
Under Pregsl.Ju}F'e
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5) Humidifier
Trademark *
Type Pure Steam
Humidifier Casing Material 304L SS
Condensate Drain Pan Material 304L SS
Connection Direction Right
Airflow 14500 CFM | 24650 m*/h
Fresh Air Percentage % 100
Capacity 786 MBH 230 kw
External Air Dry Bulb Temp. 24 °F -4.4 °C
External Air Wet Bulb Temp. 21.1 °F -6.1 °C
External Air Relative Humidity 66 %
Internal Air Dry Bulb Temp. 71.6 °F 22.0 °C
Internal Air Wet Bulb Temp. 57.6 °F 14.2 °C
Internal Air Relative Humidity 45 %
Air Inlet Dry Bulb Temp. 80 °F 26.7 °C
Air Inlet Wet Bulb Temp. 50.7 °F 10.4 °C
Air Inlet Relative Humidity 8%
Air Outlet Dry Bulb Temp. 80 °F 26.7 °C
Air Outlet Wet Bulb Temp. 69.2 °F 20.7 °C
Air Outlet Relative Humidity 60 %
Fluid Flow Rate 7301b/hr | 331kg/h
Accessories
Lightening, Observation Glass, Door Lock, Antifreeze Thermostat, Drop Eliminator
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=] * Steamy Humidifier Module - [18, Standard, 530.96, [110 kg/h / 282,321 Btu/h] x 5] (M18) X
Broperties Condensation Pan
Trademark Name * Standard + [/ Condensation Pan 0 mm
Model Name ~| | Drop Eiiminator
Season Winter -~ M Drop Eliminator Aluminium Profile v
Air Flow 8090 ft3jmin Door
Air Flow Type Actual - Door Opposing Door
Type Standard
Pressure Drop * 50 Pa
Positi Right
Capadity * 530.96 kg/h 550,00 kg/h| | oo oh
Hil Positiol Right
Power 1411602.99 Bt/ nge Position  Righ
Al t Default
Hygienic ignmen @ Defau

: Additional Panel None
Air Entrance Values

Air Density 1,106 kgfm® | Electridty
Dry Thermometer 113.89 °F Vokage * 380 T
Wet Thermometer 67.05 °F| | i |||Phase” Wapese e M
Relative Humidity (%) 582 Freguency (V-Hz) * 50 V-Hz -
Air Exit Values Accessories
Dry Thermometer 113.89 °F (dAdd = E'E, #
Wet Thermometer 99,32 °F Siphon 1l -
Relative Humidity (%) 60.00 |  Observation Glass 1
Lightening o
[_] Fix Humidifiers Psychrometic Chart
Capadity Count Total Capadty Power Total Power Distributor Count
110.00 ka/h 5 550.00 ka/h 282320.6Btu/h  1411602.99 Btujh 3
550,00 kg/h 413, 7kW 3
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Elevation(m) 1320
FA(%) 100
TDB(°F) W(Gr/Ib) RH(%)
1 100 106.4 35
X =TDP1=67.45 =W1=106.4 100
2 48 52.18 =RHx=100
3 75 =W2=52.18 38
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Elevation(m) 1320
FA(%) 0
TDB(°F) W(Gr/Ib) RH(%)
1 75 61.24 45
X =TDP1=52.3 =W1=61.24 100
2 48 52.18 =RHx=100
3 75 =W2=52.18 38
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TDB(°F) W(Gr/Ib) RH(%)
=TDP3=14.5 =\W3=13.44 =RHx=100
60 =13.44 15
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Cooling and Dehumidifying
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ooling and Dehumidifying

13
Exhaust Return f3mb
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bo 20, Supply Conditioned b=-++—*%
Q fan space ;. L
° b = i
s
© T D ® Bypass Factor
Mixing — Cooling and
box dehumidifying
unit
0.030 g 0.030
0.028 Space, 0.7 0.028
s o Coil, 0.65 %
%% 0026~ 2 © % lo2s €
S 0022 2 0.024
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o 30——35 Dry bulb temperature, F P 5 ° = 0'0?32 = Dry bulb temperature, F > - . = 0'0?32
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Dehumidifier

~~ REACTIVATION AIR

MOIST AIR
TO OUTSIDE =R R moister i

4 \ regeneration
/\ air stream
dry

adsorption

J

> moist

pProcess
air stream

DEHUMIDIFIED AIR

PROCESS AIR TO SPACE/EQUIPMENT
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Desiccant Systems

W=5 g/kg W=1.9 g/kg

a
~J
| I G (Rl [ S—
= o Ot B3 7 - =
L s — ; | ] =i,
S = M =
b
b —ER
— b \ |
. . o o I
14 = i | =
‘ ¢
‘-j:’ » - bz ZA_% i l
AT I I 5 N I
1 2 3 + 5 6 7 8 9
.. . . - . : Final :
. i Pre-Filters Pre-Cooling Coil & Dehumidifier & Heating Coil & TR (A . ! ) —— Supply Air
Mixing Box (G2+G4+F9) Access Door Access Door Access Door Bl (el SEEEEE (FI-IIII?) Damper

W=5.8 g/kg W=2.6 g/kg
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4) Dehumidifier
Trademark *
Type Wheel
Dehumidifier Casing Material 304L SS
Connection Direction Left
Process Airflow 7100 CFM | 12070 m*/h
Fresh Air Percentage % 59
Air Inlet W 148 gr/lb
Air Outlet W 21 gr/lb
Approximate Capacity 540 Ib/hr \ 245 kg/h
Position Right
Service Hinge Posit_ion _ Righ‘[
Door Door Opening Direction Outside
Width (mm) 610
Minimum Observation Glass Size (mm?) 305 x 305
Accessories
Lightening, Observation Glass, Door Lock

oMl plo — S0y — (g3lwg,lo Caiuo 0 S Jlwlgd jo (oS Cugby 9 (F) Cughb )y pimaw (b Jgol jluow




Pharme¥{

Festival

The Consorb principle is normally used at low
regeneration temperatures, e.g. if you have
surplus heat or when dehumidifying very damp
air. The Consorb principle is also good when
there is a large difference in moisture content
between process and regeneration air inlets.

Aquasorb basically functions as a Consorb but
the wet air flow is condensed in an air-chilled
condenser instead of being led out. No need for
taking out wet air from the dehumidified room.
All energy put into the unit stays also in the
room which is good for drying applications.

Like Recusorb R, Recusorb DR has heat
recycling but has a fan for both the dry airflow
and the wet airflow. This makes installation
simpler when you require overpressure in the
room to be dehumidified. This principle is also
suitable when you want to achieve very low
dew points.

Recusorb R operates using integrated heat
recycling. During the rotor’s regeneration, heat
is absorbed and then recycled in the “purge
zone”, where incoming air is preheated and
partly dehumidified. Energy consumption falls
and the dry air becomes both drier and cooler
compared to other sorption dehumidifiers.

Econosorb combines a heat pump with the
sorption rotor in a unique way, providing very
low energy consumption and low dry air
temperature. Probably the most energy-
efficient dehumidifier on the market, with
approximately 1/4 of the total energy
consumption of regular sorption dehumidifiers.
Econosorb has both condensation and wet air.

Frigosorb is a principle patented by DST.
Frigosorb is used in applications where it is
difficult to remove a wet air airflow. Thanks to
the heat pump function Frigosorb is very
energy-efficient, using approximately 1/3 of
the total energy consumption of regular
sorption dehumidifiers. sorption dehumidifiers.
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Btu
QCFM) = o (hr)
1.08 x A De‘}f‘;’;gg/ W)y s (|Tes (F) = Ty (F)[)
Btu
|| (W)
Q(CFM) = : :
0.68 X (Alr eI VG ft)) X (|wg,(grains/lb) — w,,,(grains/lb)|)

0.0746

11b = 7000 grains

[N 4
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Specific volume Inbarnal enesgy Enthalpy Entropy
m'hg hl'kg kg hlikg-H
Sat. Sat. Sot. Sot. Sot. Sat, Sot. Sat. Sat.,
Temp. Press. Liguid Vapor liquid Evap. Vapor Liquid  €vap, Vopor Liquid  €vap.  Vapor
T P “I‘Po v, v, u, u, u, h, h,p hy 5, 5, s,
.01 06117 0001000 20600 0000 23749 23749 0.001 25009 0.0000 91556 91554
5 08725 0001000 14703 21019 23508 23818 21.080 24891 0.0763 85487 9.0249
[s] 12281 0001000 10632 42020 23466 23887 42022 24772 01511 87488 88999
15 1.7057  0.001001 77,885 62980 3325 3955  OROBR 24454 08245 85559 87803
20 23392 0.001002 577462 83913 23184 24023 83915 2453, 02965 83695 B.5601
25 31498 0001003 43340 104,83 23043 24091 10483 2441, 03672 81895 B.5547
30 424469  0.001004 a0 19573 20002 24159 18574 24908 95554 043468 A.0152 84520
35 54291 0001006 25205 146,63 20760 24227 14664 24179 254646 05051 78486 83517
40 7.3851 0.001008 19515 16753 22619 24R94 146753 24060 B57E5 05724 76832 88556
45 L5953 0001000 15851 18843 22477 2436 18544 23940 25824 06386 7547 81633
50 12352 0001012 12026 20933 22334 24427 20034 23820 95013 07038 7370 80748
55 15743 000105 05430 23024 22190 22403 23084 PIH0E 26001 074680 72218 79898

60 19947 0001017 76670 25116 20047 R4559 25108 23577 260848 08313 70769 79082
65 25043 0.001020 61935 2TRO09 21903 4684 RIRIE  £3454 26175 08957 69560 78890
70 31,202  0.001083 50396 29304 21758 4689 29307 235330 26R61 09551 67989  7.7540

75 38.507  0.001028 41291 31399 21613 24753 31403 232056 263446 10158 46566855 76812
80 47,416 0.00108% 34053 33497 21466 24814 33502 93080 26430 1.0756 65355 746111
57.868 0001032 28261 35594 21319 24878 35502 22053 25514 10346 464080 75435
70183 0001036 23593 3T6N7 21170 24940 377.04 22825 265946  1.929 42853 74752
295 B4.609  0.001040 1.9808 39800 21020 25000 30809 £R00.0 2667.0 18504 61647 74151

100 10142 0.001043 16720 41906 2087.0 25060 41907 28564 24754 1.3072 460470 73542
105 120.90 0.001047 141856 44015 20718 25119 44088 98431 26834 13434 59319 78052
1o 143 38 0.001052 1.8094 446127 20564 25177 448142 28207 24011 14788 58193 72342
15 16818 0.001056 1.0360 46242 20409 25833 48259 22160 269846 14737 57002 7829
120 198.67 0.001060 089133 503460 20853 25289 S503.81 22020 27000 1.5879 56013 70892

‘ 4 A . pos . o . & o e e pos .
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Sensible Latent Sensible Latent
Heat Gain Heat Gain Heat Gain Heat Gain
Actimty Level (BTU/h (BTU/h (W person) (W/person)
person) person)
Seated At Rest 230 120 674 352
Office Work 245 205 1.8 601
Sedentary 280 270 821 791
Waork
Medium Work 295 455 g6 5 1334
Heawy Waork 25 925 1639 2711
Dancing 305 H45 89.4 1697
Athletics 710 1090 2081 3194
[N 4
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1 250.0

2 53.6227 or/ib

5 05 % rH.

86.5 95.2 wb'F

2 2500 SCFM
562 ft/min
%0  deg

a17 wb"

9500 e 80 rph
712 st/min
270 deg
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m Ft
Altitude 1000 3280
FA% [ 20 ]
Kg/m3 Lb/ft3
Density 1.055 0.0658
Sensible Air Factor 0.950
Latant Air Factor 0.538
Btu/hr Kw
Space Latent Heat 10000 2.930
Airflow(CFM) | Airflow(MCH)| TDB(F) TDB(C) W(Lb/Lb) [ W(Gr/Lb) | W(Kg/Kg) | RH(%)
RA-Space 2433 4136 73.4 23.0 0.00294 20.60 2.940 15.0
SA-Space 2433 4136 60.0 15.6 0.00185 12.96 1.850 15.0
FA-AHU 487 827 102.5 39.2 0.01714 | 120.11 17.140 34.0
RA-AHU 1947 3309 73.4 23.0 0.00294 20.60 2.940 15.0
Cooling Coill-Inlet 2433 4136 79.2 26.2 0.00578 40.50 5.780 24.2
Desiccant Dehumidifier-Inlet 2433 4136 60.0 15.6 0.00495 34.69 4.950 40.0 Btu/hr Kw
Cooling Coil2-Inlet 2433 4136 104.0 40.0 0.00258 18.08 2.580 5.0 Desiccant Dehumidifier Capacity | 21743 6.371
SA-AHU 2433 4136 60.0 15.6 0.00185 12.96 1.850 15.0
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m Ft
Altitude 1000 3280
FA% | 100 |
Kg/m3 Lb/ft3
Density 1.055 0.0658
Sensible Air Factor 0.950
Latant Air Factor 0.538
Btu/hr Kw
Space Latent Heat 10000 2.930
Airflow(CFM) | Airflow(MCH)| TDB(F) TDB(C) W(Lb/Lb) [ W(Gr/Lb) | W(Kg/Kg) | RH(%)
RA-Space 2433 4136 73.4 23.0 0.00294 20.60 2.940 15.0
SA-Space 2433 4136 60.0 15.6 0.00185 12.96 1.850 15.0
FA-AHU 2433 4136 102.5 39.2 0.01714 | 120.11 17.140 34.0
RA-AHU 0 0 73.4 23.0 0.00294 20.60 2.940 15.0
Cooling Coill-Inlet 2433 4136 102.5 39.2 0.01714 | 120.11 17.140 24.2
Desiccant Dehumidifier-Inlet 2433 4136 60.0 15.6 0.00495 34.69 4.950 40.0 Btu/hr Kw
Cooling Coil2-Inlet 2433 4136 104.0 40.0 0.00258 18.08 2.580 5.0 Desiccant Dehumidifier Capacity | 21743 6.371
SA-AHU 2433 4136 60.0 15.6 0.00185 12.96 1.850 15.0
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VDI 6022 : Ventilation and indoor air quality - Part 1 - Hygiene requirements for ventilation and air-
conditioning systems and units

DIN 1946-4 : Ventilation and air conditioning - Part 4 - Ventilation in buildings and rooms of health care
EN1886 - Ventilation for buildings - Air Handling Units — Mechanical performance
EN13053 : Ventilation for buildings - Air Handling Units — Rating and performance for unit’s

components and sections
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BRITISH STANDARD

Particulate air

filters for general
ventilation —
Determination of the
filtration performance

BS EN
779:2002
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BRITISH STANDARD BS EN

1822-1:2009

High efficiency air
filters (EPA, HEPA and

ULPA)

Part 1: Classification, performance
testing, marking
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BRITISH STANDARD

Ventilation for
buildings — Air
handling units —
Rating and
performance for units,
components and
sections

L4

BS EN
13053:2006
+A1:2011
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BRITISH STANDARD BS EN 1886:2007

Incorporating
Corrigendum
January 2009

Ventilation for
buildings — Air
handling units
— Mechanical
performance
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ICS 91.140.30 VDI-RICHTLINIEN April 2006
VEREIN Hygiene-Anforderungen an VDI 6022
DEUTSCHER Raumlufttechnische Anlagen und Geréte
INGENIEURE Blatt 1 / Part 1
Hygiene requirements for ventilation and Ausg. deutschlenglisch
air-conditioning systems and -units Issue German/English
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Eurovent 3
Certita ¢
o c:a‘?t"i\Q

TECHNICAL CERTIFICATION RULES OF THE EUROVENT
CERTIFIED PERFORMANCE MARK

@. EUROVENT
CERBTIFI ED
PERFORMANCE

AIR HANDLING UNITS
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CERTIFIED

= EUROVENT
PERFORMANCE

Appendix H of ECP-05 AHU for HAHU

Published July 2021

Appendix H of the ECP-05 AHU for
HYGIENIC AIR HANDLING UNITS
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2016
ASHRAE HANDBOOK

HVAC Systems
and Equipment

I-P Edition
Supported by ASHRAE Research
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Innovative Air Solutions

ProFlute

Technology leader
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