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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, using a hybrid compression-absorption refrigeration system for providing cooling demand
Received 01 August 2017 of air condition and fridges for meat, fish, vegetable and dairy preservation, simultaneously on a ship is
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Available Online 27 October 2017 proposed. Cooling demands for air condition and fridges are in each ship. So, the use of proposed

system can be considered in all ships and is not limited to a special one. Exhaust gases of auxiliary

engine are applied as a heat source for absorption section. The results show that exhaust gases heat

Keywords: Lo . A ! .
Shiy[;/v recovered is higher than the demand of generator on all ranges of engine loads. Unlike main engine,
Hybrid Refrigeration System auxiliary engines are always on and don’t depend on the movement of ship. So, exhaust gases of
?i_rd Condition auxiliary engine as a heat source is an appropriate and permanent heat source for generator of
ridge

absorption section. Based on energy, exergy and environmental analysis, a comparative performance
analysis of proposed system and compression refrigeration system in ship has been carried out. The
results show that based on tropical condition, fuel consumption and total irreversibility of proposed
system are respectively 91.6% and 26.6% less than compression refrigeration system in ship. Using a
hybrid compression-absoption refrigeration system in comparison to compression refrigeration system
in ship causes 64834 $ annual saving due to reduction in CO, emission penalty (cost).

Waste Heat Recovery
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Table 1 Composition of exhaust gases of auxiliary engines
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Table 2 Initial data for air condition system[16]
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Fig. 1 Hybrid compression-absorption refrigeration system
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Table 6 Energy and exergy equations of the system

s (65,551 5 65 SYolas 6 Jgumr

$5)5) dolee &5 doles s3>

leyap1 = Myg€19 — Mypezo + Qevap(TO/TL -1 Qevap1 = Maohao — Myohyg 1 )9")3.19'

lcomp =mye; —mye; + I/I/comp I/Vccvmp = myhy —myhy )9“")‘&“5

i — — £ R -

Iexpanl = Myg€1g — My9€19 h13 = h1g ( )1 ui.w)lms Py

lcascade = M33€33 — M3a€34 + Mye; — Mze3 Qcascade = M34hzs — Mazhss = myhy; —mzhs okl yguiliss

; Jab = Mashas + Maghye — My h .

Ly = M3sess + Mye26 + Magess — (My1€21 + Ma7€37) Qab 357735 7 26726 are NS
M35 + Mpe = My

Isux = Myzey; + Mygeyy — (Mazey3 + Myseys) Mazhas — Mazhay = Maghay — Myshys Jsloee sl ol Jae

lcond = Ma7€27 + Mygesp — (Magezg + Mys€41) Qcond = Ma7hy7 — Maghyg )9‘“5"\5

[ Q en = Ma7hay + Mpahay — Mpshys o e

Igen = Ma3€z3 + M37e35 — (Mapsez4 + Myr€p7 + Mzg€39) 8 - )9“)’)
My3 = My + My

Tyump = Ma1€21 — Maz€52 + Wyymp Woump = Mazhaz — Ma1hy h2ae

ol 00 03,51 aigad i as sl Sy sl 550351 5 5 SYslee Geilalel s GLas t) alie lizl sl giz Gt e s 4

= - == Heating supply for generator with exhaust gases
heat recovery

Heating demand for generator
1600 1
1400 A :
1200 A 7

1000 A -

Qgen (KW)

800 1 -
600 1

400 T T )
40 60 80 100

Engine load (%)

Fig. 2 Comparison of exhaust gases heat recovered and demand of
generator on different engine loads
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Fig. 3 Fuel consumption of proposed system and compression
refrigeration system for different ambient temperatures
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Fig. 4 Energy flow of the proposed system and compression refrigeration system in ship
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