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Model design of condenser for solar assisted geothermal cooling
system using software simulation
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Abstract

Condensers are extensively used in refrigeration, air-conditioning and power generation systems. Gondenser for the solar
assisted geothermal cooling system is designed by using software simulation of condensepsig |

The geothermal cooling system is designed to reduce electricity consumption of compressor
summer period in hot weather condition. The subsurface temperature of the e :
throughout the year which fulfills the requirement of cooling inside the building ce By using water as a heat exchang-
ing medium. Water is circulated in closed loop system buried into subsurface whi the heat of refrigerant from con-
denser inside the subsurface soil. The condenser is designed by comparing resuik obtained from (1) manual calculation (2)
simulation by CHEMCAD software. In order to have a good and optiizetifiesign. manual and software-based calculations
sund tat results obtained from both caleulations are
approximately same with a minor difference. The geometry and fldw paramete of the condenser is determined vn the basis of

uring peak hours during the
6-m depth is fairly constant
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List of symbols L Tube length (m)
U,  Cundensation heat transfer coeflici P,  Tube pitch (mm)
Us  Sensible heat removal heat tr - ot (W/ h,  Fouling coefficient tube side (Win’K)

m* K) h,  Fouling coefficient shell side (W/m*K)
D,  Tube outside diameter ( Qg Sensible heat duty (J/s)
D,  Tube inside diameter (fnm) Q, Latent heat duty (J/s)

my  Refrigerant mass flow rate (kg/s)
§2 Manan Shah m,  Water mass flow rate (kg/s)
manan shah@spt. & ) Cpr  Specific heat of refrigerant (k/kg K)

Cpy  Specific heat of water (ki/kg K)
Ay Latent heat of refrigerant (kJ/kg)
D,  Tube bundle diameter (mm)

D,  Shell inside diameter (mm)
Viiay Boghara A,  Tube side flow area ({nl} !
“nay.bbt 14@spt.pdpu.aciin G,  Water mass velocity (kg/m” s)

i Sircar K, Thermal Conductivity of water (mW/m K)
Adnirbid sircar@spt.pdpu.ac.in Key  Thermal Conductivity of copper (tube material)
Shuchen Thakore (mW/m K)

Shihakore65@ gmail.com b,  Tube side coefficient (W/m® K)
I et o e hislins s DA h,  Shell side coefficient (W/m® K)
chool of Petroleum Fechnology, Fancis Boch U.  Overall condensation coefficient (W/m” K)
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i s i U, Overall sensible heat removal coefficient (W/m® K)

(54

Chemsical Engineering Department, Government Engincering
College, Valsad, Gujarat, India

&) Springer

[ sowrmat - Largo somos | Articte no - 516 | Puges 8 MS Crake - MESE-D-18-00166 [ rspuach . 189208 |

LgER28BBY

35

58898

41
42
43

45

a7
48



