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Design Weather Parameters

Project Name: Hospital 03/07/2017
Prepared by: karinmi 09:29AM

Design P arameters:

CHLY INBITIE .ottt Tehran
LLOCALION ..ttt ettt e bt e et e Iran
. ] (0o USSR 35.7 Deg.
I3 To 1 o L= SR -51.4 Deg.
BIEVALION ...viii e 4002.0 ft
Summer Design Dry-Bulb ........cooooiiiiiii e 102.0 °F
Summer Coincident Wet-Bulb ... 75.0 °F
SUMMEF DAY RANGE ...viiiiieieiie et 27.0 °F
Winter Design Dry-Bulb ... 20.0 °F
Winter Design Wet-Bull ......ccoov o 16.2 °F
Atmospheric Clearness NUMDEK .........ccoiviiiiiieieece e 1.00
Average Ground RefleCtanCe ........ccoocvviiiiiicicce e 0.20

SOOIl CONAUCLIVILY .vveeeecc e 0.800 BTU/(hr-ft-°F)

Local Time Zone (GMT +/- N NOUIS) ..oovciiiiiiiieiee e -3.5 hours
Consider Daylight SAVINGS TIME .......ccoiiiiiiiiieeeiereee e Yes
Daylight Savings BEGINS .......cccciiiiriiiiiiieiereeese et March, 21
Daylight Savings ENAS ........cccoeiiiiiiiirieeseesee e September, 21
Simulation Weather Data ..........ccccovieeviiii i Tehran (Avg)
CUITENE DAL IS ...veviveieieieiieie e 1993 ASHRAE Handbook
Design Cooling Months .........cccccveviiiiiic e January to December
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Space Input Data

Project Name: Hospital 03072017
Prepared by: karimi 09:31AM

1. General Details:

FIOOr Area .....cccoovvvviiiiiic e 10656.3 ft2
Avg. Ceiling Height ........cccoveieviiiiiiiiens 9.8 ft
Building Weight ........ccccceovviviiiiieieiiieenns 74.0 Ib/ft2

1.1. OA Ventilation Requirements:
Space Usage EDUCATION: Daycare sickroom
OA Requirement 1 .......cccccovvvieinnniineen, 10.6 CFM/person
OA Requirement 2 .......ccccccvveveinenecniennen, 0.18 CFM/ft?
Space Usage Defaults ASHRAE Std 62.1-2004

2. Internals:
2.1. Overhead Lighting:

Fixture Type ..cccoevevernennn, Recessed (Vented)

Wattage ... 9600.0 Watts

Ballast Multiplier ..o 1.00

Schedule ... my Schedule
2.2. Task Lighting:

Wattage ....cooveveveeee e 0.00 Wi/ft2

Schedule ... None

2.3. Electrical Equipment:

Wattage ... 3000.0 Watts
Schedule .....ooivii my Schedule

2.4. People:

OCCUPANCY oottt 86.0 People
Activity Level ..o, Sedentary Work

Sensible ..o 280.1 BTU/hr/person
Latent .....ocoooiieiice e 269.9 BTU/hr/person
Schedule ..., my Schedule

3. Walls, Windows, Doors:

Exp.| Wall Gross Area (ft?) | Window 1 Qty. | Window 2 Qty. Door (ft?)
N 4294.8 0 0 0
E 2260.4 0 0 51.66
S 4294.8 0 0 0
w 2325.0 0 0 0

4. Roofs, Skylights:

Exp. | Roof Gross Area (ft?) Roof Slope (deg.) Skylight Qty.
H 10656.3 0 0




Project Name: Hospitzl
Preparad by: karimi

Zone Design Load Summary for System of Bimarestan

03072017

(%:33AN]

DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 0100 HEATING DATA AT DES HTG
COOLING OADB/WB 79.9°F/69.4 °F | HEATING OADB/WB 20.0°F/16.2 °F
ZONE LOADS OCCUPIED T-STAT 75.0 °F OCCUPIED T-STAT 70.0 °F
Sensible Latent Sensible Latent
Details (BTU/hr) (BTU/hr) Details (BTU/hr) (BTU/hr)

Window & Skylight Solar Loads 0 ft2 0 - 0 ft2 - -
Wall Transmission 13175 ft2 78762 - 13175 ft2 143653 -
Roof Transmission 10656 ft2 32370 - 10656 ft2 43022 -
Window Transmission 0 ft2 0 - 0 ft2 0 -
Skylight Transmission 0 ft2 0 - 0 ft2 0 -
Door Loads 0 ft2 0 - 0 ft2 0 -
Floor Transmission 10656 ft2 0 - 10656 ft2 59157 -
Partitions 0 ft2 0 - 0 ft2 0 -
Ceiling 0 ft2 0 - 0 ft2 0 -
Overhead Lighting 9600 W 32752 - 0 0 -
Task Lighting ow 0 - 0 0 -
Electric Equipment 3000 W 10236 - 0 0 -
People 86 24090 23211 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 - 0 0
Safety Factor 10% / 0% 17821 0 10% 24583 0
>> Total Zone Loads - 196030 23211 - 270416 0

Monthly Simulation Results for System of Bimarestan :

WSHP | \\/sHP Eqpt | WSHP Hitg
Month Ry el Heating Load| Compressor
Load
(KBTU) (kBTU) (kwh)
January 60286 60286 6218
February 35606 35606 3730
March 9047 9047 967
April 182 182 20
May 0 0 0
June 0 0 0
July 0 0 0
August 0 0 0
September 0 0 0
October 0 0 0
November 2674 2674 288
December 38461 38461 4030
Total 146256 146256 15253
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DIMENSIONS (cm)
Water Flow p::sm HORIZENTAL VERTICAL
re
Rate (GPM) MODEL
Drop (psi) F E D C B A
6 3 560 1100 | 650 | 1020 550 550 | GTHPO24

12 5 560 1730 760 1200 830 610 GTHPO48

17 32 560 1980 760 1480 850 660 GTHPOTO
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Abstract

Geothermal heat pumps systems can be installed in a safe underground
environment and thus remain safe against damages from enemy attacks in times of
crisis. Environmentally friendly geothermal energy can also be used as an
alternative energy source. Since saving lives is the prime objective of passive
defense so hospitals play an important role in achieving this goal. Thus
construction of safe underground hospitals as a passive defense approach is a
prerequisite to preparing for crisis.

In this study after calculating the thermal dissipation of an underground hospital
in CARRIER, Exergy analysis of geothermal heat pumps with vertical U-shaped
closed cycle in EES, was performed. R-134a was selected as the refrigerant fluid
because of its high coefficient of performance. Since condenser fan had the
maximum destruction of exergy. Then for better performance of the system, it was
regarded as the priority in taking improving measures.

During the multi-objective optimization using Non-dominated Sorting Genetic
Algorithm (NSGA I1) in MATLAB, total exergy destruction rate has been reduced
to 4.24 %. Also due to decrease of operating costs (as much as 3.27 %) , of
optimization phase compared to the initial design, optimized total cost of the
phase dropped by 1.34 %.

Keywords: geothermal heat pumps, underground hospitals, Passive Defense,
Exergy analysis, multi-objective optimization genetic algorithm (NSGA 1)
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