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Heat Exchange Performance of Improved Heat Recovery System
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Major of Agri. Eng., Gveongsang National University, Jinju 660-701, Korea
(Bustitute of Agriculture & Life Sciences)

Abstract, This study was carried out to improve the performance of pre-developed heat resovery devices
attached to exhaust-gas flue connected to combustion chamber of greenhouse heating system. Four different
units were compared in the aspect of heat recovery performance; A-, B-, and C-types are exactly the same
with the old ones reported in previous studies. D-typs newly developed in this expsriment is mainly differ
ent with the old ones in its heat exchange area and tube thickness. But airflow direction{U-turn) and pipe
arrangement ars similar with previous three types. The results are summarized as follows; 1. System perfor-
mances 1n the aspect of heat recovery efficiency were sstimated as 42.2% for A-type, 40.6% for B-type,
54.4% for C-type, and 69.2% for Drtype. 2. There was not significant improvement of heat recovering effi-
clency between two different airflow directions inzide the heat exchange systern. But considering current
technical conditions, straight air flow pattern has more advantage than hairpin flow pattern (U-turn flow). 3.
The rmain factors influencing on heat recovery efficiency wers presumably verified to be the total area of
heat exchange surface, the thickness of airflow pipes, and the convective heat transfer cosfficient influenced
by airflow velocity under the conditions of allowable pipe durability and safety. 4. Dearable blower capac-
ity for each type of heat recovery units were gignificantly different to each other. Therefore, the optimum air-
flow capacity should be determined by considering in economic aspect of electricity required togsther with
the optimum heat recovery performance of given heat recovery systsms.
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Fig. 1. Layout of beat xchanging conponent and thermo-
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“Table L. Specification of heat recovery uair

Ttems Unit A UnitB Unit C UnitD
Otiter diameter of pipe (mm) 3 E 38 B
Length of pipe (mm) 420 420 420 420
Number of pipe (FA) 32 32 40 i
Total heat trangfer area of pipe () 160 160 201 224
Surface arca of heat exchanger (ar) L4t L3 LI3 127
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(¢) Heat recovery unit G (section 2-2')

Fig. 2. Cross section of heat recovering device (unit : mm).
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{b} Heat recovery unit B (sention 2-2')
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(d) Heat recovery unit D (section 2-2)
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Heat recovering unit A

Heat recovering unitE

Heat recovering unit C Heatrecovering unit D

?;ﬂz’l" $=250 mm $=250 mm $=250 mm $=200 mm
voltage Alrflow Volurnetric Adrflow Yolurmnetric Alrflow Volurnetric Aldrflow Volurnetric
(V) velooity  airflow rate  wveloclty  alrflow rate  wvelocity  abflow rate  wvelocity  airflow rate
™" (5 ™ ! ) D ) D
120 4,70 0.2308 440 0.2161 4,90 0.2406 5.70 01780
240 9,10 04468 4,60 02259 5,30 0.2602 10,20 03190
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“Table 3. Heat exchange performance of each heal recovery unit.

Types Teat recovery unit A Heat recovery unit B Heat recovery unit C Heat recovery unit D
Gl ovaRl o G OIA0 OUAI0 035720 0373129
yime) 19:02 1848 1854 0:36 0:54 1623 1700
Alrllow control 120 240 120 240 120 240 120 240
voltage (V)
LPG combustion 072 072 073 073 102 096 0718 07%

ate (b
(1) LPG combustion
1

33354 33354 33910 33910 47251 44472 36092 3609
rate (k- ')

T, (C) 160 7.6 26 219 135 1229 121
T (C) 13.5 142 142 139 103 71 72
T:00) 308 249 406 385 376 376 307
by (kI kg 52.80 4127 38.03 5581 5456 4861 4194
by (kI kg™ 37.04 378 39.66 3886 2997 282 2307
:‘g:“;‘g ,‘)'”‘“‘"“ 087203 08560 089820 089215 088939 088426 088608 086658

(2) Heat exchange
rate Qo (k1-h ')
Heat recovery eff.
by pipe (%) 26 22 2.1 406 50.7 544 517 692
@M1x 100

% T, Ambient dry blub temperature, T, : Ambient wet blub temperature,
alet enthalpy.

(hy—by) volumetric airflow tate(ny’ B™")ispecific volume (' kg™).

14,138.8 14,0742 142911 13,7844 239477 24,1844 186309 25,0067

Qutlet temperature, b : Outlet enthalpy,
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