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A Study on Performance Enhancement of AHU with a Pressure Type Fan

H. S. Jang* + E. P. Kim*

Abstract : The miniaturization of the Air Handling Unit (AHU) has become an actual
need because of the restricion of the using space on the vessel. In modern AHU's
construction, in which the fan section is at the end part of the ship, it's very difficult to
select a suitable capacity of evaporators, because the fan motor emits heat. Thus, the
AHU structure has been changed as the fan section has been set before the cooling coil
to get temperature values similar to the designed amount. Also, the air guider is
installed in order to maintain equal air distribution after it passed the fan section. So,
it 1s possible for air to equally pass the cooling coil. It is investigated three different
geometries to find the best performance. Also, It is compared with the numerical and
experimental results. The study found the case 3 gives the best results. The results of
this study show the possible application of the new design.
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Table 1 Boundary conditions of inlet area

V[(erlr]/()cg]ty X v z
inlet_01 15.0589 -1.4711 0.1803
inlet_02 14.357 -1.8411 -0.2207
inlet_03 1.9103 -1.4455 1.8445
inlet_04 8.1338 -3.9254 1.1905
inlet_05 7.7478 -5.3800 -2.2306
inlet_06 1.4749 -0.8398 -2.5959
inlet_07 0 0 0
inlet_08 0 0 0
inlet_09 0 0 0
inlet_10 0 0 0

Case 1, 2, 39] FSFEHS Lopr7] kX 3
M) A EE Fraly] s AP FAHHE
ANSA casel S AFE AEjold F7] 7o)
= FH4EY A 460 mm A Fig.
49} o] 712, AZ 200 mm {HAe=2 747} 4, 6
point® 24 AFoz rol F&HE FAACH
7y A8 Aie Table. 29 23, Fig. 5= 7}
14'5}"”5} Al digk AARH

-

A
18142 7] 7hel= ‘:'Tg caselOl 23
3 =

2}
Wo 2Ry FHEHe S=@S



S H§F AHUS A5 PP AD A7 7

Qeskee W BAmYe f5E F42 T
0w 4ANEE BT AW FEagmel A
d= T3 SAHY S ZE Fig 63 2ol Hl
wHE B RS St
[
50 MEr—
AIR GUIDE, T‘*Aw | %ﬁn |
3 T T T T
. AN/ NP —— .
, e [l oo l
(¢ —a»@z@ ——————————— :
8. Lo I
c N eeee o 1
8 || | |
. [ o 9@ 9 Q- - i
b | Looee |

Velocity [m/s]

Position (X)
Fig. 5 Results of horizontal velocity measurement

Table 2 Results of air velocity measurement

Air Average Air Average
oS Velocity | Velocity [ poct [ Velocity | Velocity
[m/s] [m/s] [m/s] [m/s]
1 | L = I
12 | 5 2 | 260
13 | 690 Kl WEC YT 318
14 | 7% 4| 3%
21 | L6 51| o087
22 | 340 52 | o7
23 | 6% 40T 2 313
24 | as 54| 8%
31| 0% 61 ] 123
32 | 2% 62 | 169
33 | 63 A0 s 250 165
34 | 57 64| 136
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Table 3 Results of velocity measurement (case3)
: Average : Ave
Position Velodity | elocity Position Velocity VelOCI
[nv/s] [m/s] [mys] [m/s]
1-1 1.23 4-1 157
1-2 265 4-2 2.49
1-3 5.89 42 4-3 6.54 383
1-4 7.12 4-4 460
2-1 212 5-1 1.09
2-2 267 5-2 2.15
2-3 492 376 5-3 4.9 352
2-4 5.32 54 5.89
3-1 1.4 6-1 2.57
32 2.79 6-2 1.81
3-3 5.43 386 6-3 1.34 2
34 567 6-4 4.45
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