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HARK Equipment & Engineering Co. Ltd — the professional engineering
company focused on Marine & Offshore HVAC&R solutions, the leader in gas
freeing fan & dehumidifier system and application technology solutions in marine
industry in China. With strong technical & service background and experience in the
markets of Marine industry , HARK are also committed to provide the reliable parts
and world-class service.

HARK owns strong capabilities to provide satisfied products such as air
conditioner,dehumidifiers,gas freeing fans,special ventilation system for customer’s
application of marine & offshore HVAC.

Our mission is to provide the customers with technically innovative ,advanced,
safe,cost efficient and environmentally friendly solutions for marine and offshore .
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Desiccant Rotor

FRIBFHE

Product features:The key to make a silica gel desiccant rotor is the organic

combination of silica gel and the substrate material. We takes advantage of the
substrate material’'s feature(thin,light and porous),adopts the chemical reaction
method,realizing the firmly combination between the absorption material and the
substrate.Meanwhile,the addition of other chemical additives can increase the
adhesion amount of the adsorption material.
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Adsorption Principle:Silica gel adsorbent is a porous solid.The silica gel skeleton
is a silicon-oxygen tetrahedron with silicon atoms as the center and oxygen atoms
as the apex.The group that plays a role in adsorption is the hydroxyl group on the
silanol group.The presence of hydroxyl groups on the oxide surface eliminate

coordination unsaturation.The surface of silica gel is covered by various silanol

HARK Equipment & Engineering Co., Ltd.
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groups,with hydrogen bonds,polarity and week electron transfer adsorption
sites.When SiO2 is in contact with humid air,silicon atoms and water produce silanol
groups,forming  chemical adsorption,and there is physical adsorption on the
surface.
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In liquid water,several water molecules are often combined through hydrogen
bonds to form (H20)n.Therefore,the adsorption and desorption of water molecules
by silica gel in practical applications can be understood to a certain extent as silanol
at a certain temperature.
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Production Process:Adopting inorganic ceramic paint with high temperature
resistance,strong weather resistance,anti-corrosion,no odor and high hardness,
energy-saving and environmental protection,can be used in food, pharmaceutical ,
marine and other industries.
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Desiccant Rotor

CRUTEEE
Tolerance:+0.71mm
i
Axis Perpendicularity Error Precision Surface strength
BUoEBEMA A@EEL
+0.1mm (bdb<1500mm) . .
+0.2~0.3mm($1500~3000mm) 500N/cem® {50kgf/cm?}
Improve tightness, reduce friction, reduce High surface strength, prolong
the probability of rotor cracking, prolong service life.
drive system and motor service life. ABEEH, HERAFHE.

Cassettes:We have launched different desiccant rotors with cassettes,suitable
for different applications,which are simple to use,easy to install and adjust the
airflow.

HRIER: HIEHARRNREERIER, ERTARNNARR. ERER, T&5
&, ZTHIF, HHEEEETNERD.
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Desiccant Rotor
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Main Products:PSS Regular Desiccant Rotor

ull ‘ Y

High Strength C ffectiv Long Service Life

Test Record of PSS (1: 3) Dehumidification Performance
( Process airflow inlet: T=15°C 95% / T=12C 95% )

FE R b RN
Face Regen. Speed lﬁ?g_azi Process Inlet Air Process Outlet Air Moisture
e | e | R HZitid}i; Temp.  Humidity Temp. Humidty oo e
/el S IRES tiio kg W o) Vkg)  (C) _Ratiolg/kg
2 120 12 19.36 15.01 1009 3833 276 7.33
3 120 12 19.44 15.02 1011 3560  3.05 7.06
2 120 12 19.47 12.30 8.30 35.20 2.00 6.30
3 120 12 19.53 12.10 8.30 3300 2.10 6.20
2 140 12 20.00 15.00 1010 4030 2.20 7.90
2 140 12 20.00 12.00 8.30 36.50 1.60 6.70

HARK Equipment & Engineering Co., Ltd.
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Main Products:PST Energy-Saving Desiccant Rotor

EFEF R TR R

25% regeneration energy saving

regen. airflow 750CMH

Process airflow 3000CMH

PST—1:4

DESICCANT WHEEL PST 1:4 PERFORMANCE CURVE
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Main Products:PSL Low Regeneration Temperature Desiccant Rotor

ErmfEEREEER

The regular desiccant rotor needs higher regeneration temperature of 100-140°
C, utilizing electricity,steam and gas as regeneration heating sources.It seriously
restricts the large-scale application of desiccant rotors in HVAC area and industrial
production area with strict process demanding.PSL take full advantage of low-grade
energy as regeneration sources,such as condensation waste heat,solar energy and
industrial waste heat.

ERHREEEERSNEERE 100-140°C, BERFZERIIR, ZSHR. K
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SENERSE MR E B LR,

2000m#h 1000meh
~fp— e ey A — jE—
2000m3h 2000m?fh
e
' AI V4
I ” ' K 8

HARK Equipment & Engineering Co., Ltd.




Portable Dehumidifiers
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Working Principle _L{F Jii ¥

Process air
inlet

Process fan

Desiccant wheel

Heater

Wheel motor

Technical Specification £ ARKE =

Regen.fan

Dry air
outlet

Regen.air inlet

Type HARK-SD—-200KPV HARK-SD-200KSV |HARK-SD-300KPV HARK-SD-300KSV
Moisture Removal (@20°C ,60%) |0.6kg/hr 0. 6kg/hr 1. 1kg/hr 1. 1kg/hr
Process Air airflow 200 m3/hr 200 m3/hr 300 m3/hr 300 m3/hr
Regen. Air airflow 60 m3/hr 60 m3/hr 100 m3/hr 100 m3/hr
Rotor Size 200%50mm 200%50mm 250%50mm 250%50mm

Voltage / Frequency

220V_/ 50-60 Hz

220V _/ 50-60 Hz

220V _/ 50-60 Hz

220V _/ 50-60 Hz

Operating Current

4-8A

4-8A

4-8A

4-8A

Operating Rating 1. T2KW 1. T2KW 1. 75KW 1. T5KW
Heated Power 1. 5KW 1. 5KW 1. bKW 1. 5KW

Regen. Fan Power 0. O6KW 0. O6KW 0. 065KW 0. 065KW
Process Fan Power 0. 08 KW 0. 08 KW 0.16 KW 0.16 KW

Controller Type

LCD + Button

LCD + Button

LCD + Button

LCD + Button

Process Air Filter

Primarily G4

Primarily G4

Primarily G4

Primarily G4

Regen. Air Filter

Primarily G4

Primarily G4

Primarily G4

Primarily G4

Electric Shock Protection

Type 1

Type 1

Type |

Type 1

Waterproofing Grade

1PX3

1PX3

1PX3

1PX3

Frame Material

Cold Rolled Sheet

Stainless Steel

Cold Rolled Sheet

Stainless Steel

HARK Equipment & Engineering Co., Ltd.

Weight 34KG 40KG 36KG 42KG
Dimension 3603307 3 0mm 360330%730mm__ [{400%360%735mm 400%360735mm
N AAY N 9




Portable Dehumidifiers
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Type HARK-SD-500KPV HARK=SD-500KSV |HARK-SD—550KPH HARK-SD-600KPV  [HARK=SD—600KSV
Moisture Removal (@20°C ,60%) |2.5kg/hr 2. bkg/hr 2. Tkg/hr 3kg/hr 3kg/hr
Process Air airflow 500 m3/hr 500 m3/hr 550 m3/hr 600 m3/hr 600 m3/hr
Regen. Air airflow 150 m3/hr 150 m3/hr 200 m3/hr 200 m3/hr 200 m3/hr
Rotor Size 300100mm 3001 00mm 300:%100mm 350100mm 3501 00mm
Voltage / Frequency 220V / 50-60 Hz  [220V / 50-60 Hz|220V / 50-60 Hz 220V / 50-60 Hz |220V / 50-60 Hz
Operating Current 12-21A 12-21A 12-21A 12-21A 12-21A
Operating Rating 3. KW 3. 3KW 3. 3KW 3. 3KW 3. 3KW
Heated Power KW KW KW JKW KW
Regen. Fan Power 0. 1IKW 0. 1KW 0. 1KW 0. 1KW 0. 1KW
Process Fan Power 0.16 KW 0.16 KW 0.16 KW 0.16 KW 0.16 KW

Controller Type

LCD + Button

LCD + Button

LCD + Button

LCD + Button

LCD + Button

Process Air Filter

Primarily G4

Primarily G4

Primarily G4

Primarily G4

Primarily G4

Regen. Air Filter

Primarily G4

Primarily G4

Primarily G4

Primarily G4

Primarily G4

Electric Shock Protection

Type I

Type 1

Type 1

Type 1

Type 1

Waterproofing Grade

1PX3

1PX3

1PX3

1PX3

1PX3

Frame Material

Cold Rolled Sheet

Stainless Steel

Cold Rolled Sheet

Cold Rolled Shee

Stainless Steel

Weight 44KG 52KG 45KG 52KG 6OKG
Dimension 450%400%785mm 450%4004785mm__|655%400%450mm 500%450x785mm__|500%450%785mm

Real Product Photo 7= &b S &

HARK-SD-200KPV

HARK-SD-300KSV

HARK-SD-200KSV

HARK-SD-500KPV

IvIwx

HARK Equipment & Engineering Co., Ltd.
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Portable Dehumidifiers
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¢
HARK-SD-550KPH HARK-SD-600KPV HARK-SD-600KSV

Installation Guide 2234 15 BH

Indoors installation Outdoors installation

TflAl 7
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Gas Freeing Fan System for Cargo-hold Y
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A lot of cargo, such as chemical tanker, tankers,MPV (Multi-purpose Vessels) ,
cargo-hold need to wash after unloading the good, in order to ensure the
cleanliness of the cargo air, using fan to get rid of the residual gas after washing is
essential steps. The main functions of gas freeing fan are swabbing, condensation,
ventilation, deodorization, drying and dust removal.There are at least four kinds of
methods to realize according to different applications.

WEmbh. . SRRMNERENREN T RIFEENEN T EHHTNEnE RS
i, P ERIERFEERKSXINAESE T TR, KSKIARNEZINEMNZRS.
BN, BRR. T BREeF, REABRINA, E20ENMSIITLISSIERNTE.

Portable Gas Freeing Fan (Water or air driven)

EEXIRSKN (KPDIRENHESEN)

Gas freeing fan

=Y

Methods one:Using gas freeing fan to send fresh air to cargo-hold directly.
Features:Simple,but needing more time to dry the cargo-hold.

B —: EREKSXIEEEEMIFEHFSSIER SR HITTE.
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Gas Freeing Fan System for Cargo-hold
RIS RILRS

Gas freeing fan +Heater

Methods two:Using gas freeing fan with heaters to send heated fresh air to
cargo-hold.

Features:Needing less time to dry the cargo-hold with heated fresh air then fresh
air, but energy consumption is high.

B ERKSXTFINAESTINAERIF S SR SRR HITTE.

i RESHTRREERE, (BE8EES.

Gas freeing fan +Dehumidifier

Exhaust

Methods three:Using gas freeing fan with dehumidifiers to send dry fresh air to

cargo-hold.

Features:Needing less time to dry the cargo-hold with dry fresh air,and energy

consumption is low,but initial cost is expensive.
HA=: ERERSKIFRETNIE TR EINFESSERERHT TR,
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Gas Freeing Fan System for Cargo-hold

BRESRILAS

Gas freeing fan + Heater + Dehumidifier

Exhaust

Fresh

Methods four:In summer,the fresh air humidity is very high,and the air temperature
is very high as well,in this condition we use gas freeing fan and dehumidifiers to
send dry fresh air to cargo-hold;in winter,the fresh air humidity is very low,and the
air temperature is very low as well,in this condition we use gas freeing fan and
heaters to send heated fresh air to cargo-hold

Features:No matter in winter or in summer,the drying effect is very good,and the

drying time is very short,but the initial cost is very expensive.

l]

KA £8ZF, FAEIIMNIBESIEES, BEBRS, ERRETMIRSKXAIE TR0
i SIERERRHT TR, £%F, E/NEESIEERE, BRERBE, (£/RM
PRI S XATLE IR = SE R S e e T ..

R TIERAEERRELSE, TIENRy, TIEMER, EEVUnRAS.
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Gas Freeing Fan System for Cargo-hold
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Real Picture on Board
LML

25000DWT Chemical Tankers

Installed on the deck house

15
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Gas Freeing Fan System for Cargo-hold

BRESRILAS

Rotor Dehumidifiers Steam Heaters

Fresh air intake Process air intake
for the deck house

Reactivation air intake Temp. Humidity Transmitter
(in the process supply air)

Yy . YV

:J ‘-"‘I 7z / //} A

YN FAY € y
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Gas Freeing Fan System for Cargo-hold

BRESRILAS

o
= 8l

High pressure centrifugal fan High pressure centrifugal fan(Standby)

Outlet Outlet
Remark:
The control system is in the engine room, and it can achieve remote control in cargo
control room.

PR R G BAENLAR, R DAAE DT 42 S A R A
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Dehumidifiers system for Cargo-Hold

HRAMRERIE RS
A lot of cargo, such as Ro-Lo ship, MPV(Multi-purpose Vessels),MPC,Wood

ships, Pulp ships,the cargo-hold need to use dehumidifiers system to maintain the
constant temperature and humidity after the ship is loaded with cargo such as
chips,paper pulp,in order to ensure the goods is in a suitable condition.The main
function of dehumidifiers system is to adjust the temperature and humidity in the
cargo-hold.

Rmfn. SHiEM. EMN. AR, BEBRSEREERZE, ERRFEEARE
MEGRESFERTENSENREINEE, KRAREREENERNAR. KXFAZIR
R, BRENASNEENSEMREFERINEEIIEREEERITEEZA.

The principle of the dehumidifier

PRIEAATRIE

- | R

Process air

18
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12 2 | Goose neck ventilator
1 2 | Emergency Stop Box
10 1 | Remote Control Panel
9 2 | Humidity Sensor A
8 5 | Shut Off Damper
7 | & | Stop Valve “‘ .
6 2 | Water Strainer ‘ =y
5 2 | 3 Way Regulation Water valve . ‘ il;
b 2 | Control Panel
3 2 | Reactivation Fan
2 2 | Process Fan by
1 2 | Dehumidifier X%
No. | Qty.| Description \




Dehumidifiers system for Cargo-Hold

Main Components of Dehumidifier System

PRI RS ERAMN

Ex-proof Fan [ XAl

Steam Heater Electric Heater

IR AR HL NS

Temperature Sensor Humidity Sensor

BEERSE R

20
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Control System

R R4

Pressure Sensor
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Dehumidifiers system for Cargo-Hold
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Reference Dimension

2% R

SHER, LR, BEmin wEERT EYER EEE

(B
{200C

REES R Rt T E
R |4 AR | 4= e # = B | AL )

e HhE i s

mih| Pa | Kw | m¥h | Pa | Kw Kw Ka/h mrm i i Kg Kg Dba kg/h
PCD-HT-020 [2000 |300 | 03 | 700 [300 |01 | 24 | 39 | 1850 | 1227 | 1894 | 510 | 560 | S0 133
PCD-HT-025 2500 | 300 | 03 B850 300 | 01 29 49 1850 1227 1894 570 BO0 Bl 172
PCD-HT-030 | 3000 (350 | 05 | 1000 | 350 (02 | 34 55 | 18s0 | 1227 | 1894 | 610 | &40 | &3 206
PCD=HT-035 3500 | 350 | 06 1200 | 350 | 02 40 BB 1850 1447 2114 ) 690 BS 241
PCD-HT-040 | 4000 | 380 | o7 | 1500 | 350 (02 | 51 76 | 1850 | 1447 | 2114 | 680 | 710 | 67 278
PCD-HT-045 | 4500|380 | 08 | 1500 [ 350 | o2 | 51 82 | 1850 | 1447 | 2124 | 720 | 750 | 68 305
PCD-HT-050 | 5000 | 400 | o9 | 1700 |400 | 03 | S7 94 | 1950 | 1530 | 2245 | 750 | 780 | €9 344
PCD-HT-055 | 5500 (400 | 10 | 1000 | 350 | 03 | 64 | 201 | 1950 | 1530 | 2245 | 760 | 790 | 70 379
PCD-HT-060 | 6000 |400 | 11 | 2000 350 | 03 | 67 | 112 | 1950 | 1530 | 2245 | 780 | 800 | 71 403
PCD-HT-065 | 6500|400 | 12 | 2200 | 350 | 04 | 74 | 119 | 1950 | 1645 | 2365 | 810 | 830 | 72 448
PCD-HT-070 | 7000 | 400 | 13 | 2500 | 350 | 04 B4 129 | 1950 | 1R45 | 2365 | A50 | BBO | T2 474
PCD-HT-075 | 7500 | 400 | 14 | 2500 | 350 | 04 | 84 | 136 | 2050 | 1745 | 2465 | &80 | 930 | 73 531
PCD-HT-080 |8000 (450 | 17 | 2700 | 350 (04 | 91 | 144 | 2080 | 1745 | 2465 | 900 | 950 | 73 566
PCD-HT-085 | 8500 | 450 | 18 | 2000 | 350 | o5 | 98 | 155 | 2050 | 1745 | 2465 | 950 | 1000 | 74 565
PCD-HT-090 | 9000 | 450 | 19 | 3000 06 | 101 | 163 | 2050 | 1745 | 2465 | 1000 | 1050 | 75 598

PCD=-HT-095 9500 | 450 [ 2.0 3200 0.5 108 171 2050 1745 2465 1020 | 1080 | 77 638

PCD-HT-100  [10000| 450 | 21 | 3400 06 | 114 | 183 | 2450 1800 2665 | 1050 | 1100 | 78 708

PCD=-HT-125 12500( 450 [ 26 | 4200 07 141 224 2450 1800 2665 1100 | 1200 | 78 831

PCD-HT-150  |15000| 450 | 31 | 5000 10| 168 | 266 | 2450 | 2000 | 2750 | 1350 | 1360 | 79 997

PCD=-HT-175 17500 450 | 36 | 5900 11 199 31z 2450 2000 2750 | 1550 | 1550 | 80 116.3

PCD-HT-200  [20000] 450 | 42 | 6800 13 | 229 362 2450 2000 2750 | 1650 | 1700 | BO 132

PCD=-HT-225 22500( 450 | 47 7500 14 | 253 421 2550 2445 1930 | 1790 | 1830 | 81 15349

PCD-HT-250 EIIIJ 450 | 52 | 8500 16 | 286 477 2550 2465 1930 | 1860 | 1910 ( 83 1692

PCD=-HT-275 Z7500( 450 [ 57 | 9300 17 313 522 2550 2650 2240 | 1900 | 1960 | 83 1745

PCD-HT-300  |30000| 450 | 53 | 10000 19 | 337 | s61 | 2550 | 2650 | 2240 | 1930 | 1980 | 83 203

PCD-HT-325 32500( 450 | 68 | 11000 20 370 617 2550 2650 2240 | 1930 | 1980 | 83 2145

PCD=-HT-350 35000| 450 | 7.3 | 11800 22 57 662 2650 3000 3800 | 2110 | 2160 | 85 2394

PCD-HT-375 37500 450 | 78 | 12500 23 421 701 2650 3000 3B00 | 2180 | 2230 | 87 261

THOH H O H H:H 83

PCD-HT-400  |40000| 450 | 83 | 13500 25 | 455 | 757 | 2650 | 3000 | 3800 | 2180 | 2230 | &7 | 2716
& BEAMLFEE, RPSRETHEEE, HUREHANEASYENE.

l‘\l/
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Case Study S N
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Project i H : 19700DWT Chemical Tankers
Quantity #{&:2 ships  Class fiiZf1:BV  Shipowner fifi %< :Singapore
Scope of supply it 7% ¥ il :Dehumidifier system excluding gas freeing fan

Project i H : 11960DWT Chemical Tankers
Quantity (&1 ships  Class fiiZ$1:CCS  Shipowner fifi Z=:China
Scope of supply L 5%t [ :Dehumidifier system with gas freeing fan

wpy . vy
I ”'K 22
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Case Study \& 4
B 2 I Y 4 I e

Project Jii H : 13000DWT DF Chemical Tankers
Quantity ${&:2+2 ships  Class fiiZi#1::BV  Shipowner fifi %< :Netherland
Scope of supply fit 1771 [Hl:Gas freeing fan system with VFD

Project Jii Hl : 7000DWT DF Ro-Lo Ship
Quantity #{ &3 ships Class M2t #t:DNV-GL  Shipowner i 7% :Finnish
Scope of supply it 5% V& il :Dehumidifier System with Ventilation Fans

l‘l\l/
I”'K 23
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Case Study
E e

Project il H: 7000DWT MPV
Quantity (&4 ships  Class fiiZ1:BV  Shipowner fifi 7= :Germany
U [#]:Dehumidifier System with Ventilation Fans (Delivery to be confirmed.)

Scope of supply fit 5%

Project i H : 62000DWT MPV
Shipowner fifi %<:China

Quantity ¥(f:4 ships  Class 4z 4t:CCS
Scope of supply fit 5% & il :Dehumidifier System with Ventilation Fans

7~ UL

I ”i ‘L 24
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Newest Reference List
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No. Shipyard Description | Hull No. Product Shipowne | Class Flag
China Merchants -
1| SO |, 00T | pporys | oot omen | Yore | cos. | o
g B e e
Wuhu Shipyard 7000DWT ;i -
2 o . W1911 Dehumidifier System Bore DNV-GL| Finnish
BRI A RO-LO Ship e
Wuhu Shipyard 7000DWT L3 s
3 b : W1912 Dehumidifier System Bore DNV-GL| Finnish
ST IR i A RO-LO Ship ¥
Wuhu Shipyard 7000DWT s i oo
4 b e A . W1913 Dehumidifier System Bore DNV-GL| Finnish
SEMFBEAE | RO-LO Ship ¥
New Yangzi
5 Shipbuilding 13009DWT o L Gas Freeing Fan system |Tarbit tanker| BV Netherland
S b L Chemical Tanker -1257
Hip s
New Yangzi
6 Shipbuilding 13OOQDWT BF X201 Gas Freeing Fan system | Tarbit tanker| BV Netherland
St S Chemical Tanker -1258
Hi G
Nanijing Jinling Ming Wah
7 Shipyard 62000DWT MPV| JLZ9200401 Dehumidifier System Shig:)ping CCS China
LR
Nanijing Jinling Mina Wah
8 Shipyard 62000DWT MPV| JLZ9200402 | Dehumidifier System Shig in CCS China
e S R i
Nanjing Jinling Ming Wah
9 Shipyard 62000DWT MPV| JLZ9200403 | Dehumidifier System Shig e CCs China
i 55 G A it
Nanjing Jinling Mina Wah
10 Shipyard 62000DWT MPV| JLZ9200404 | Dehumidifier System Shig[’)ping CCS China
ST A :
11 Pa”;g%}ﬁ%‘;““ Ship-Repair | Sunshine X | Dehumidifier System gi:;;g:c]i ccs China
Panlink Logistics ; ; ;G Chengxi :
12 el Ship-Repair Sunway X Dehumidifier System : CCs China
AR SR Y = Shipyard
Wuchang Shipyard| 19700DWT Dehumidifier System Raffles .
1= IR AR Chemical Tanker BR00A0ATM with Gas Freeing Fan Shipping BY Singapore
Wuchang Shipyard| 19700DWT Dehumidifier System Raffles )
1 FTEWSrARirens 4 Chemical Tanker BEAIZTADM with Gas Freeing Fan Shipping By SifijapoE
I v \L 25

HARK Equipment & Engineering Co., Ltd.




Innovation make us different,and we do special and customized

Marine Gas Freeing Fan/Dehumidifier System to create added

value for you to make a better world.

Hark Equipment & Engineering Co., Ltd
sl (i) HRRAA
TR L X KITR S 180 5 A #4522 =
Room 522 Building A, No. 180 South Changjiang Road,
Baoshan, Shanghai , China
Mobile: +86(0) 158 2134 1675
Tel: +86(21)6836 5817
Fax: +86(21) 6836 5837
Email: wu. zhang@harkee. cn

HARK Equipment & Engineering Co., Ltd.



