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Abstract

Introduction: The refrigeration system is a very important system in a hospital, because it is a
system that supports the service of patients and those who come to use the service. In
addition, in terms of services and support such as temperature and humidity control, it is
related to the refrigeration system.

Objectives: 1. To improve the cooling system of the chiller to have better performance, be
stable, not to cause the shutdown itself from the cooling machine that is not being able
to catch up. 2. In order to be able to provide continuous service to customers and ensure
safety for patients, including effective control of electrical energy consumption, energy
costs and emissions reduction of greenhouse gas.

Research Methodology: The project was conducted according to the Plan do check Act framework
and proceeded from designing and installing to make pipe and valve sizes suitable according
to engineering principles, modifying the motor that drives the condenser pump to meet the
specifications. Additionally, install a pump speed control device (VSD) to be able to adjust
the operation to save energy and install a scale reduction system to contribute to long-term
energy conservation, which has advantages in terms of efficiency and low operating cost.

Discussion and Results: It was found that the temperature difference of the water entering and
leaving the chiller on the condenser side was controlled in the range of 6-10 degrees
Fahrenheit, meaning that the water flow was sufficient for cooling, and it can control the
Approach Temperature at no more than 3 degrees Fahrenheit. Although the manufacturer's
standards set that it can be as high as 10 degrees Fahrenheit, but it is not a cost-effective
value to save energy. This is because when the temperature rises by ldegree Fahrenheit,
the efficiency will be reduced by 1-1.5%. The savings from the calculation are 3.52 million
baht (investment 2.8 million), which comes from 2 parts: savings when switching from an
ozone system to a pulse-powered scale reduction system (Vulcan WE) which accumulated
the operating cost savings over 6 years in total amount of 466,206 baht. Savings arising from
pipe system improvements including results from scaling reduction system improvements
accumulated over 6 years equal to 3,056,628.36 baht. Cumulative greenhouse gas emissions
for 6 years in total of 317,112.35 kg.

Conclusion: Applying engineering knowledge to improve the large cooling system of the hospital
resulted in stability for the operation of the machine itself with improved efficiency, saved
energy, reduced costs and reduced greenhouse gas emissions. Also, it can make a system
that promotes to maintain long-term efficiency.
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Compare Vulcan WE vs Ozone

Opertion Cost (inc.vat)
No Technology
Year 1 Year 2 Year 3 Yeard Year 5 Year 6
fuSms 160,000 160,000 160,000 160,000 160000 160,000
° #1#79 Tube 184 Chiller 105,000 105,000 105,000 105,000 105,000 105,000
E gk 47,304 47,304 47 304 47,304 47,304 47,304
Total cost Ozone (Yearly) 312,304 312,304 312 304 312,304 312 304 312,304
Total cost 936,912 1,249,216 1,561,520 1,873,524
Technology Year 1 Year2 Year 3 Yeard Year 5 Year 6
w FUSnIS(TINANEN) 200,000 200,090 200,090 183,505 154,080 154,080
?,: #a14 Tube a4 Chiller 105,000 105,000 105,000
é aThwih 114 114 114 114 114 114
= Total cost Vulcan WE (Yearly) | 20020400 30520400 20020400 282861000 15419400 25919400
Total cost 705,612 994,231 1,148,425 1,407,619

413,095

466,205

AN 5 NaUSENEREIUTDITEUUARRENTULNUS UL B LU

SAVING 1 YEAR
SAVING 6 YEAR

CO, (kg. )/ Year
CO, ( kg.)/6Year

Baht/Unit
NO. kw |Time(hr)| DAY kwh |5% saving (kwh) | SAVE (Baht)
(INC VAT)
Chiller 1 156.00|  12.00| 365.00| 54765 683,280 34,164.00 187,098.26
Chiller 2 153.00|  12.00| 36500 3.7857| 670,140 33,507.00 126,846.11
Chiller 3 163.00)  12.00| 365.00| 54765 713,940 35,697.00 195,493.69

103,368.00
620,208.00

509,438.06

3,056,628.36
52,852.06

317,112.35
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