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An Experimental Study on Four-season Dedicated Outdoor Air Handling Unit

Seung-Tae Park, Jong-Cheon Kim, Young-Ju Hong, Youngil Kim

Air-Tech Engineering Co., Ltd, Seongnam 462-806, Korea

*School of Architecture, Seoul National University of Technology, Seoul 139-743, Korea

ABSTRACT: The present study has been conducted to study the performance of Dedicated
outdoor air handling unit. Dedicated outdoor air handling unit consists of pre-cooler,

dehumidification and after cooler. By combining dedicated outdoor air—conditioning and heat

pump, a new four-season dedicated outdoor air handling unit has been developed. Amount of

energy saved and condition when

new system is

superior to conventional

vapor—-compression cooling system has been presented.

Key words: Heat pump(3]E3 ), Four-season(4 A4 -§), DOA(dedicated outdoor air, €| 7]%
£), COP(Coefficient of performance, 45 A 5*), Ventilation(Z+7])

AC : After—cooller

AHU : Air handling unit, 3 7]%3}7]

COP : Coefficient of performance, A& A<
EA : Exhaust air

RH : ddis=

G  AFRE [ke/s]

h . Enthalpylkcal/ kg]

HT : Heat pump

TAQ : Indoor air quality

OA : Out air
PC : Pre-cooler
Q : Flow rate, ¥ %[cmh, m*/h]

RA : Return air

¥ Corresponding author
Tel.: +82-31-777-9241; fax: +82-31-777-9240
E-mail address: stparkl542@naver.com

SA : Supply air
T : Temperature[ C]
o : Absolute humidity, & o< =[g/ke]

a8 732
¢ : Relative humidity, At %=[%]
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Fig. 2 Flow Diagram of Four-season
dedicated outdoor air handling unit (Summer).
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Fig. 3 Flow Diagram of Four—season

dedicated outdoor air handling unit (Winter).
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Table 19 YER| ST

Fig. 4 Figure Picture of Four—season
dedicated outdoor air handling unit (40HP).

Fig. 5 Figure Drawing of Four-season
dedicated outdoor air handling unit (40HP).

Table. 1 Specification of Four—season
dedicated outdoor air handling unit (40HP)

Item Unit | DOA (40HP)
Air Volume m’/hr 8,000
H Cooling Cap. | kcal/hr 96,320
eat -
Heating Cap.| kcal/hr 80,496
Pump 760, KW 17.6x2
Process Fan/Motor | kW 3.7
React Fan/Motor kW 0.75
Desiccant Rotor - D965x200t
React Heater kW 28
Water Removal kg/hr 114.7
RM Water Removal| kg/hr 12.8
Humidification Cap. | kg/hr 405
Total Input kW 68.9

A7 BE AL

DB 26C, RH 40% ¥ 749
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Fig 6. Psychrometric Chart of
Cooling - Reheating System
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Fig. 7. Flow Diagram of
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Cooling - Reheating System
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Table. 2 Process of Cooling - Reheating

System.
W T 0} h ® G Q
9 T % kecal/kg | g/kg | kg/s cmh
1 28.2 55.6 14.9 13.34 | 2554 | 8,000
2 28.2 55.6 14.9 13.34 | 2.554 | 8,000
3 85 95.0 597 6.54 2.743 | 8,000
4 22.0 39.9 9.25 6.54 2.645 | 8,000

Fig. 8. Flow Diagram of
Cooling - Reheating System
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7t Al AS A EelAE 100T 0]/ ar | T ) h ® G Q
- - o9l T % kcal/kg | g/kg | kg/s cmh
2o ddo] AREHAN, FxgAE BT
Aod GUE NEE & dT THAAE Tag 11 | 282 | 556 | 149 | 1334 | 2037 | 9,200
—H Ss AEE T A wHA w5 12 | 145 | 950 | 939 | 978 | 3079 | 9200
of SHdsAY Uz 2 E o] &3t 13 | 208 | 127 | 917 | 330 | 1292 | 4,000
14 | 222 | 394 | 930 | 654 | 2645 | 8000
ey 15 | ™ 1,200
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Fig 9. Psychrometric Chart of Absorption

dehumidification
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Fig. 11. Flow Diagram of Dedicated outdoor
air system.
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Table. 4. Electricity Measurement of DOA

Sytem
Item Voltage Current Power
Unit \Y% A kW
Heat Pump 392 455 247
Supply fan 394 8.7 3.7
React fan 392.5 2.4 0.75
Elec. Heaterl 392 13.7 9.3
Elec. Heater?2 394 13.6 9.3
Elec. Heater3 394 5.6 3.8
Geared motor - - 0.1
Total 393 89.5 51.65

45 W7 - AL N2"F 97 Ae FEE
Ao A A% HE

uA BTt A o3 thg Ze] oy
A E ST AE At

A2 1 kWh = & 2500 keal

4 1 kWh = & 860 kcal

WiE7] A5 A5(COP)E 2582 7hA g

Table. 5 Energy Consumption of
Cooling - Reating System

Power Equivalent
Item
(kW) energy
Cooler g 34.3kW 85,750kcal/h
Reheater < 36.5kW 31,390kcal/h
Total 117,140kcal/h

Table. 6 Energy Consumption of DOA System

Power Equivalent
Item
(kW) energy
Cooler g 247kW 61,750kcal/h
Reheater 4 22.4kW 19,264kcal/h
Total 81,014kcal/h
£ Aol ekel 57} oluA ALEES W
a,
Byonzz ~ Bgaraa 100
E a2t
81,014 —117,140
= o B a 100 =— 30.
117,140 00 30.8%
94 7] AT 2= /\]_3_25]- }\] < El o] u171~74H [<=] }\]
e AST A BT 308% A AESuE
felen

T Z(DOA, dedicated outdoor air)A]
2 Qfds st 7S 9] Fx7]
g& HAAY SHoA FaEst
Fx7]o tiste] ApolF A}

A4 4B FRsgor 1 AR e

01:0_&»
fol

(1) Fegaat o] Fpgztel o A7hd ]
2 fiet. gzl os) AAHE FEF
dh= EIAIREE Al ZEE o837 wiel, Al
7 ool o WzhR-skeh ool tiek W
sheb Aejstd HEm Wrzte] dadg ouyA 7t
FolEth
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@ Fde 37- AL wAH 9NdE TE
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