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Fig. 1. Layout of heat exchanging component and thermocouple sensors.
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Table 1. Specification of heat recovery unit.

Items Unit A Unit B Unit C Unit D
Inner diameter of pipe (mm) 38 38 38 33
Length of pipe (mm) 420 420 420 420
Number of pipe (EA) 32 32 40 45

Total heat transfer area of pipe(m’) 1.60 1.60 201 224
Surface area of heat exchanger (m’) 1.41 1.13 113 127
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Table 2. Airflow velocity and volumetric airflow rate.

Airflow Heat recovering unit A Heat recovering unit B Heat recovering unit D
control @ =250mm @ =250mm @ =200mm
airflow volumetric airflow volumetric airflow volumetric

voltage VG]OCltY airflow riate Ve]omty airflow rate velomty airflow riate
Vv (m- (m* - : (m' - s (m - (m -
120V 470 0.2308 4.4 0.2161 5.67 0.1780
240V 9.10 0.4468 46 0.2259 10.16 0.3190
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Fig. 3. Time dependent temperature variations according to flow control voltages.
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Table 3. Heat exchange performance of each heat recovery unit.

Types Heat recovery unit A | Heat recovery unit B | Heat recovery unit C
Date 01/4/21 | 01/4/21 01/4/9 01/4/9 | 01/4/10 | 01/4/10
(vear.day time) 19:12 18:48 18:54 19:12 0:36 0:54
Airflow control 120 240 120 240 120 240
voltage (V)

LPG combustion 0.72 0.72 073 0.73 1.02 0.96
rate (kg - h™)

(1) LPG

combustion rate | 33,354 33,354 33,910 33910 | 47,251 44,472
(k] -h'™Y)

Tq (T) 16.0 176 226 21.9 135 135
Tw (C) 135 142 14.2 139 10.3 10.1
T, (C) 305 24.9 406 385 376 359
hy (k] - ke ') 52.80 47.27 58.03 55.81 5456 52.33
h (k] - ke ) 37.94 39.78 39.66 38.86 29.97 29.50
(S[‘;,e?‘i‘g-l)v"l“me 0.83039 083509 | 0.84668 | 084463 | 082042 | 0.82017
(2) Heat

exchange rate 14,867 14,427 16,874 16317 | 25960 | 26077
Q1-2 (kJ-hH)

Heat recovery

eff. by pipe(%) 446 433 498 481 549 586
(2)/(1) X 100

¥ Tg : Ambient dry blub temperature, Tw : Ambient wet blub temperature,
T2 . Outlet temperature, hy : Qutlet enthalpy, h) : Inlet enthalpy
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