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Abstract

This study aims to evaluate the performance of roof insulation and its impact on energy
consumption in a cleanroom of a modern pharmaceutical manufacturing facility using the
OpenStudio software for data analysis. The study focused on comparing energy consumption
and cooling loads in the cleanroom with various types and thicknesses of roof insulation,
including Polyethylene (PE) at 3 mm, 4 mm, 5 mm, and 10 mm thickness, and Polyurethane (PU)
at 25 mm and 50 mm thickness. The results indicated that increasing the thickness of roof
insulation significantly reduced energy consumption for cooling. The 50 mm thick Polyurethane
(PU) insulation provided the highest efficiency, with total annual energy consumption of
68,839.33 kWh and cooling energy consumption reduced to 27,159.36 kWh, compared to
71,943.75 kWh and 29,817.36 kWh, respectively, for 3 mm thick Polyethylene (PE) insulation.
Additionally, increasing insulation thickness also lowered the average cooling load from 8.93 MBtu
(PE 3 mm) to 7.72 MBtu (PU 50 mm). The findings suggested that selecting thicker roof insulation
effectively reduced energy usage and enhances energy efficiency in cleanrooms. Therefore, the
appropriate insulation installation was a cost-effective strategy to reduce energy expenses and
to improve building energy performance, with 50 mm thick Polyurethane (PU) offering the best

results.
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5. 9sal/eAusena

1u3¥eiildlusunsy OpenStudio
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anvguanivinlinislindenuanas Ao audu
FgannsiemaNuTouIInaeuengngluens
lrszuurhenudulifewhauminminfueias
flyiflauau
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HansgnudaaIudeenisiiiasgn
(Peak demand) i USinaumdsnuiliunniian
Tutrsnanis Jaduilifddyseniseenuuy
szuulalih viesndusufilsiflauau I Peak demand
guanil 203.88 KW vauriiviesndugaily auu PU
50 mm il Peak Demand anadnas 189.67 kW
nivanasuszunn 6.97% lastanizlusyuuyi
Ay Fududndmunsindsnundn @ pPeak
derand anatis 16.71% wieldauau PU 50 mm
n15an Peak demand Hwanaluiluazannisy
vosszuuliihluasiifinslindanugsan

HANTENUADAITENITMNS I UTIBLADU
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6. #3UNANTTIY
NSANYIANTTOULAIUNGIAIDIATUTY
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31nA18UeN AEABINIITNALUliigean
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Tnglawizauau PU 50 mm ilvinafidign

7. daiduauu
1NNsAnYIENsTauLIanUsENaUNGIA
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Fan15UTEndandsauaInszuy HVAC (Heating,
ventilation, and air-conditioning) ¥ uiloyas
W3UUIAUBITTUUILLANAIAIUIUIARN AT S
Cooling load uAdgAINNIFIENITAINUITUHY
Tumsriaaifwﬁﬁswm@wmammuwaﬁa@ﬁﬁ
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Adawalinistosiussdeindlaladd Sevilszuy
HVAC vihauntinuazyinliinaees Cooling load
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