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Abstract

Title : Reduction of Electrical Consumption in Industries: A Case Study of Operation
Building of an Oil and Gas Platform Construction Factory

By : Mr.Poonsin Rodboontham

Degree : Master of Engineering

Major Field : Engineering Management
Advisor SRR el y- . 576 ............................................

(Assoc. Prof. Dr. Yuthachai Bunterngchit)

The objective of this research was to decrease electrical consumption of an office building of an
oil and gas platform construction factory located at Laem Chabang Industrial Estate to at least 10%.
According to the consumption data in 2022, this building consumed 660,101.0 kWh while the whole
organization consumed 1,710,145.0 kWh, or this building used 38.6% of the whole consumption of this
organization. After the detailed study of the consumption, it was concluded that most of the consumption
in this building was from the air conditioning and lighting systems, accounting for 69.4% and 24.3%,
respectively. Brain storming of related persons found that the causes of the problems were (1) the use of
226 T35 and 367 T8 fluorescent lamps, (2) the lighting system in the 8 restrooms were never turned-off
during the working time, and (3) the lack of maintenance of 88 split-type air conditioning systems.
Therefore, three measures were implemented. They were (1) changing to LED T5 and T8 to replace the
whole fluorescent lamps, (2) installing 8 motion capture switches to turn on and turn off lighting in the 8
restrooms, and (3) preventive maintenance of the 88 air conditioning systems. After practicing all of the
measures, the electrical saving and break-even points were as follows: 51.2% and 0.8 year for the measure
(1), 50% and 11.2 years for the measure (2) and 7.6% and 0.6 year for the measure (3), respectively. The
consumption of this building in 2023 was 544,072.1 kWh, less than the previous year of 116,028.9 kWh
or 17.6% reduction.

Keywords: electrical power consumption, air conditioning system, lighting system

Approved by
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3. 1AIMs1 s nE AT U IMALUIENdIY (Split Type) S1UIU 88 1ATDY
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4.1 wasmamumsiszrgamnasany i

v 1

ga9e laa3anasmsaumsszudasimasan lihimunz auveseradninau

Y
[ 1 a

Tasgjuriuinszianveansldndsnuniidadiuanuauldesgeldun szouuaiig

Y
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uazszuudiueims uazihmasmsnadeyu ldldnemsdninaunaiui :ainmserum
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waanu lihoniimesdsziionasdninau nunn lineudutiuuains vaanauiiu
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WIATNT MIIATIEHAUIUNINANTUTEHIAMNIIATNITAI 9] MTHIRUNUMITAUIUNT
9y o A = =) [ d’l
tazgaAuNUIuMIA UL U3 1azDeaadll

nasmslasulyvasailszrdanasnurtia LED T5 uaz LED T8 910013581529352U1

1 L=t 9 4 Y] ’a 3 a 4

HENE11990901A15 WM ldvaoa lWvigesisdiwud T5/28 W faaddoiannseind

12U 226 viaea 1laldau 8 ¥ Tuasu 240 YAl a1 lduade 5.3 vIkWh 31PnATITA

o w

maa lihwaea luvgesisaanud T528 w faaadaidnnseding inslamidaluih 30.3
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Saa/maoa audumsnlasuuldvwasa LED T5 a1nmsasdaianmslsmias i 15.2 Tad/
v Y
waoa mmadllinanas 15.1 w aatludesas 50.0 amnsodsendandaanu i ldaail
s Tihwasalilgessamud T5 W Taaadoiannseding

=226 x(30.3/1,000)

= 6.8 kW
MaalWihenrasa LED T5 =226 x (15.1/1,000)
=34kW
Yszndanasanulidld — (6.8 —3.4) x 8 x 240
= 6,528 kWh/1)
aaisluasaefialszndald = 6,528 x 5.3 (1NN/kWh)
=34,598.4 U/
* ¥aoA LED TS 511 102 119/1a0n
MIaINU =226 x 102
=23,052.0 V1N
F2OZAIAUY =23,052.0 / 34,598 4
=071

4 1 9 1 o Ja I a o

vinoa lvlgeasaarud T8/36 W Ao ldaiusauiuinargasannyeinds1uiu 367
vaen Waldau s 92 Tuyu 240 3wl arldlunde 5.3 vmkwh mnmsasaaiadias Tl

A g a 1 1 @ < o w
Madasiannseiindae l¥nuiwiunasayasessdud 1836 W In1s 1mas v 36.1
o J o A ~ v A Yo o o
Tad/masa autiumsnlasurasa LED T8 minmsasdviatims lamas i 17.2 Sadmaon
1 o w ! a g o [ (% =4
mmadliihnaaas 18.9 W Aalludesas 52.4 aunsadszrdandsan i Idaed
o v o A a
masTihwasaliligosisaimud T8 36W 1faaradoannsoiing

=367 x (36.1/1,000)

— 133 kW
MaalWihanvasa LED T8 —367 x (18.9/ 1,000)

- 6.9 kW
Usendanaanu il = (13.3 - 6.9) x 8 x 240

=12,288.0 kWh/iJ
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Aatlualdnenlsenda’ld =12,288.0 x 5.3 (L1N/kWh)
= 65,126.4 11NAl

*1aea LED T8 31A1 150 U1N/viaea

AU —367 x 150
—55,050.0 1N
FTOZAINUNY = 55,050.0 / 65,126.4
=087
M5a9NUMAEA LED TS 11ag LED T8 =23,052.0 + 55,050.0

— 78,102.0 110
Ysendandenulld LED T5 uay LED T8 = 6,528.0 + 12,288.0

= 18,816.0 kWh/1
Aailuasaefalszndald = 18,816.0 x 5.3 (U1N/kWh)

=99,724.8 1N/

FLEZAAUNY =78,102.0 / 99,724.8
=0.78 1)

a :,J % d' » 4 Z d' )
AN IAAAIYANTIVIUANMAEOUTHI (Motion Sensor) Tuviostinnoaamsida
A 14 9 ' Y ¥ o o 9y
naoalnfislInasanar minmsdisraszuunasaievesiesinielueimsdninau 14

9 v
¥aoa LED ¥1iav11aen E27 yu1a 8 W 9119w 40 viaea aldaiu s 92 Tua/u 240 3/l
H Y 1

Al unde 5.3 1AW dutiumsaaasgansaduanunasulua (Motion Sensor) aarian

P
Yo A

Aunae 4 15U unumslaldnuaasanar ansadsgndanaaanu T 1daai

maa 1l iaoa LED E27 vu1a 8 W =40 x (8 /1,000) x 8 x 240
= 614.4 kKWhAJ
Usgndandaau I 16 =40 x (8/1,000) x 240 x 4

=307.2 kWhAl
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Aadlualdendsenda’ld =307.2 x 5.3 (LN/kWh)
= 1,628.2 U/l

* A3 UANUAARY 117 /90

NITANNU =2,350.0x 8
= 18,800 UM
FTeZNMAUNU = 18,800/ 1,628.2
=11.61)

MasMsigesnyunseslSueimanuunendau (Split Type) 0115 11n 91Ul ¥

4 v ) 4 o < [
1n309US U IMANUBLENAIY 91121 88 1A509 ANAINIT0 luNITTIANUEUmMIRY
3,190,000 Btu/hr ¥13® 265.8 Tons 11alda1u 8 43 Tua/ 30 240 Y1/l 1,920 ¥ 10941 ow51a1

Tl e 5.3 vkwh ansodseudanadaanu i 1daail

VUIATIMVUAT IS VR IR = 3,190,000 Btu/hr
= 3,190,000 /12,000
=265.8 ton
* amaanu llihaedunnubunoudia iy 1.22 kWiton
sida il =265.8 x 1.2 (kW/ton)
=319.0 kW
* szAnTammshnuslwesneumsmyesmasegiisesas so velszansammsiha
VDIABMNIAIFDIT 100 %
waanullihild =319.0 x 8 X240 x 0.8

waanu lihnldaaoail = 489,984.0 kWhl

* ydamsthyednpuasesSueinma Usznda ldindedosas 7.6
nEndeianuazean e fueime
dsendalandesanulild = 489,984 x (7.6/ 100)
=37,238.8 kWh/il
Sunutuiilsenda’ld =37,238.8 x 5.3 UIN/kWh

=197,365.6 V1/1)
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Msaanu (2 1590 ) A5982 650 UM /1AT09 =88 (1A509) X 650 x 2
= 114,140.0 110/

529201AUNU =114,140.0 / 197,365.6
=0.61

9 v
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226 ¥ia0A LAz HadALED T8 31U 367 11a0a ﬁﬁWﬁTﬁQ1Wﬂ1ﬁﬂaQ%ﬂﬂﬁ$ 51.2 sTeLIAAY

9
(4

= a Y A . Y 3 A
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o [ d' [ o d' A 1 o w Y A
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U
MU WIATNMS $p0azv0INGINU NUIRUAINY F2ZA
ii flanaq Aunu
1| wdeu LED T5 S 51.2 78,102.0 081
226 NA0OA
wlden LED T8 $117
367 ¥iaoA
2 ﬁﬂ@izwﬂm’mi”umm 50.0 18,800.0 11.23
inaoul 8 ya
3 M35y 7.6 114,140.0 0.61
w30 fueIne
S0 88 19304
(9,000 — 60,000 btu)




39

naasmMsadna1ms 1y lddinelueimsdninaiuneu naznasmsdiuil
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anszua Ildunae 0.2 A, axmaa ldunae 36.1 W uaga1 Power Factor 0.80
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nsdanmsldnasnuldnasadieeinmsldvaea livgoosadud 1528w
Usznousioviasa lilWgooisaifud T5/28 W Philips Master TLS HE 28W/830 taziiaaiad
diannseiind ECONOWATT SLIM 1 x 28W T5 aaoaiesiandsau i iswazidoana

N15752979

asrwamsasnanasan ldihainmsdeldvasa livigeasaisud T528 W

avad ugaay vl aszua Trlih maalulith mnesunned
V) (A) (W) (PF)
1 2223 0.2 30.5 0.8
2 2222 0.2 30.3 0.9
3 2222 0.2 30.2 0.9
4 2222 0.2 30.3 0.9
5 2223 0.2 30.4 0.8
6 222.2 0.2 30.1 0.9
7 222.2 0.2 30.3 0.9
8 222.2 0.2 30.2 0.9
9 2222 0.2 30.4 0.9
10 2222 0.2 30.2 0.9
Aunae 2222 0.2 30.3 0.9

wan1siandsanlidininnisaeldaunasa laligesisaidud T5/28 W Philips
Master TLSHE 28W/830 tiazifaa1adotdnnsoiind ECONOWATT SLIM 1 x 28W T5 &)
awsanaou iunae 222.2 v, mnszualiiinge 0.2 A, arida lWilhimae 303 W nazan

Power Factor 0.9
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mitanslgnasnu i weasaing :nnsldvaon LED Usenaudieviana LED

= [l = & o [ Y o ia a 4 a 3}; Y o
L‘wﬂmmqmmmﬂ"us‘vm"lu"lmm“l%uaa"laﬁmaﬂmmma E‘T”I%J"Iiﬂﬁﬂﬁﬁllﬂﬂﬂsll"maﬂﬂ ag

TauTdiduilddmiunacalilgeosasud T8 Tagldvaon LED T8 : Philips T8 EcoFit

LEDtube 1200mm 18W1,800 lumens #an153anaaa1u Inininnisaeldaruvasa LED T8

18W Philips T8 EcoFit LEDtube 1200mm 18W1,800 lumens Jatsatnaou T inae 222.20

v amnszua TWiimge 0.1 A amde i unds 17.2 W uazan Power Factor 1.0

A3 19HaNIIaIIanasnu lianmsael¥viasa LED T8/18 W

FJ

asaii ugaau T aszua i maa vl mnesulnmes
(V) (A) (W) (PF)
1 222.3 0.1 17.2 1.0
2 2222 0.1 17.2 1.0
3 2222 0.1 17.2 1.0
4 2222 0.1 17.2 1.0
5 222.3 0.1 17.2 1.0
6 %, 0.1 17.2 1.0
7 2222 0.1 17.2 1.0
8 2222 0.1 17.2 1.0
9 2222 0.1 17.2 1.0
10 2222 0.1 17.2 1.0
Aunde 2222 0.1 17.2 1.0

MaransasIvialszansninnasa livgesisaimud T8 /36 W (A9 2,500 g

@ IJa < a J (B ' 9 Ja < a o
WWUANAADANNTOUNT LUazviaoa LED T8/18W 1Nﬂ@WWUUﬁﬁ1ﬁﬂ@Lﬁﬂﬂiﬂuﬂﬁ a0

v
Yo A

[ Y
agdmmas ldhnnavulaaail

- viaea liligoaisaimud T8/36 W famadoiannseiindamas I 36.1 w

- viaoa LED T8/18W ligerutiaaas naimaelui 172 w
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nfFeumeuainisasnianislendsau i lumsaeldiaaaasiinnieiing do

1¥msiunuvasalvvgessadud T8/36 W azviaoa LED T8 18W Philips T8 EcoFit

LEDtube 1200mm 18W 1,800 lumens

msuwamsasviamslanasnuliiumasnnmsae ldaunasa lilwgoes saud T8/36

W ifaaadolannsoting tazvaoa LED T8/18W

yhaviaoa /Uaarda | ussauldh | assualdh | ddd Wi | mnesusnwes
V) (A) (W) (PF)
T8/36 W 1/aanad 2224 0.2 36.1 0.8
Aad a 4
DIANNI0INT
LEDTS 18 W l1i¢io 2222 0.1 17.2 1.0

1 @ J
WIUVaaTe

9
[ Y

1 o o v 4 @ Ja I a 4
aniuanas lihseninaoa ligoossaud T8/36 W ifaatansannsolnd

T ' o A1 o w A a g 9
uagriaon LED T8/18W ulil@]’f]w'll‘!‘]_laa'lﬁﬁ MﬂWﬂ'la\iul“V‘I“ﬁhﬂaﬂa\‘] 18.9 W Antilusooas 52.4

nanisianasaiulid191anisae l¥a1uriaoa LED T5/16W Philips TS CorePro

LEDtube 1150 mm 16W 2,100 lumens Hawsanasy lwilunde 222.2 v anszua lidunae

0.1 A anmadlndunde 15.2 W uaza1 Power Factor 1.0
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msanamInstianasnu liinmsasldviasa LED T5/16 W

adai usadu T agzua lih maa vl mesurlnmes
V) (A) (W) (PF)
1 2223 0.1 15.2 1
2 2222 0.1 15.2 1
3 2222 0.1 15.2 1
4 2222 0.1 15.2 1
5 2223 0.1 15.2 1
6 2222 0.1 15.2 1
7 2222 0.1 15.2 1
8 2222 0.1 15.2 1
9 2222 0.1 15.2 1
10 2222 0.1 15.2 1
Aunae 2222 0.1 152 1

[ a a 4 ]
MnRamsasialszaninwnasa lligoosdiasud T528 W (A1We119 2,500 9
o a I a 4 [ ] o 4 v
wu) Haadaoiannseind uagrasa LED TS/16W higer1uiiaaida amisoaglan
v P Y
faanihnnavuldaet
- viaea liligooisaimud T5/28 W ifamaasiannseiindummad lwih 303 w
[N [ [ a0 o w
- viaea LED T5/16W ligieriuiiaanad uamad i 152w
= [ Y] 9 [ 1 Y o /a3 a Al 9
neumeuaimsaitaiamslasnasnu i lumsasldiaaadoadnnsetindae 14
1 Y] ] N~ a
Nusawiuvasa livgesisamud T5/28 W faaiadoannieiing uagrasa LED TS/16W

Philips T5 CorePro LEDtube 1150 mm 16W 2,100 lumens
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@ Y o A ' Y J
@nﬁ'NWﬁﬂWﬁﬁi?%ﬂﬂﬂWiﬁlﬂfWﬁ\‘]\ﬂﬂﬂﬂﬂ“ﬂﬁ8%1ﬂfniﬁ@i%ﬂWHﬁa@ﬂwg@@liﬁlcﬁuﬁ T5/28 W

famdado@nnsoting azwaoa LED T5/16 W

yhaviaoa /Uaaraa | ussauldh | aseualvdh | addddh | snesudnmes
V) (A) (W) (PF)
T5/28 W 1/aanad 2222 0.2 30.3 0.8
ad a 4
dianNnIoind
LED T5/16 W liigie 2222 0.1 15.2 1.0
Puaanad

9
[ Y

wazvaoa LED T5/16W luasruaiaaia

S A

fl UAIN

1 o o 1 4 o Ja a 4
auiuamas lfseninvaea ligoosaaud 528 W tiaaiaasannsoind

1$alWihnanas 151 w Aatludesas 50.0
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w ) ) d‘ w \ v Y o
wansnsIlaldszansmmnsesdSueimaneu tazrnasainNNazea
Y @ a 4 a A d' Y] a 9
398032939 1z NI zmlssansamueunseliuema silassuienusou
9 )

AeIMALDULENEIU (Split Type) D1M1TANINNUNNHBIIMIARAUAT 09150 IR Tinal

o & o "o & X A o
I iuay 8 ¥ Tua Jag 240 Su 1 1,920 %2 TwaAl WunlFaeesilsueina 480 91319

4 [ o 4 o <3 g’; 1
WA 11309150 0171AT1UIY 88 1AT DI VUIATIANWEUAILA 9,000 Btu/hr IUD 60,000
o <3 % 4 [ 3}1

Btw/hr ¥11AIAMEUTIN 3,190,000 Btw/hr H30 265.8 ton HA30915U0I1MANIHNATD1Y
M3 lFauny 10 7 Msasrdalszansammsiauveuniestsueinie iimsasiaaey
Tagnsoaiiodanie i uie1d 1ddeyad msuinnduan sl nazdszdnsam

A [ 1 A Y o a J
YOUAITOIUSUDIMALADZIATON LAININT BATISH
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9

Y

a9 9

@

May | U AWMU k) VA nou nag A1 EER

T BTU) | A | kW | BER | A | kw |EER | iiiudu

founz
1 1 194 3103 YORK | 60,000 8.2 6.5 9.7 7.3 6.2 9.7 5.3
2 1 ‘Vgil’li]\‘] 3103 YORK | 60,000 8.4 6.9 9.6 7.5 6.4 9.4 7.2
3 1 ‘Vgil’li]\‘] 3103 YORK | 60,000 8,2 6.6 9.7 7.4 6.1 9.8 6.8
4 1 ‘Vgil’li]\‘l 3103 YORK | 60,000 8.2 6.6 9.7 7.4 6.0 10.0 8.7
5 1 #943103 YORK | 60,000 8.7 6.7 9.8 7.9 6.3 9.5 5.4
6 1 1943103 YORK | 60,000 8.5 6.6 9.6 7.7 6.2 9.7 6.3
7 1 194 3101 YORK | 48,000 8.2 5.0 9.8 7.4 4.5 10.6 7.4
8 1 194 3101 YORK | 48,000 8.2 4.9 9.8 7.3 4.7 10.3 4.7
9 1 Safety office | YORK | 36,000 7.8 4.0 9.8 6.9 3.6 10.0 8.3
10 1 Safety office | YORK | 36,000 7.8 3.1 9.7 6.9 2.9 12.6 7.6
11 1 Safety office | YORK | 36,000 7.6 3.7 9.8 6.7 3.5 10.2 4.6
12 1 Safety office | YORK | 25,000 7.8 3.0 9.6 6.9 2.8 8.8 3.8
13 1 Safety office | YORK | 24,000 7.4 2.6 9.6 6.5 2.4 10.1 6.4
14 1 1943102 YORK | 18,000 6.3 1.9 9.9 54 1.7 10.7 7.8
15 1 Admin office | YORK | 12,000 5.3 1.3 10.3 4.4 1.2 10.5 8.9
16 1 Safety office | YORK | 12,000 5.2 %2 10.3 4.3 1.1 10.8 8.6
17 1 Safety office | YORK | 12,000 5.3 "2 10.3 4.3 1.2 10.2 5.3
18 1 Safety office | YORK | 12,000 5.2 1.2 10.3 4.3 1.1 10.9 8.8
19 1 Safety office | YORK | 12,000 5.3 1.3 10.3 4.4 1.2 10.3 7.8
20 1 Safety office | YORK | 12,000 5.3 1.3 10.3 4.4 1.2 10.4 8.4
21 1 Safety office | YORK | 9,000 34 0.7 12.2 2.5 0.7 13.3 8.8
22 1 Safety office | YORK | 9,000 33 0.7 12.2 2.4 0.7 13.5 9.7
23 2 Production YORK | 60,000 8.3 6.5 9.7 7.4 6.1 9.9 7.0
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&y | AN o TTREY nou naq 1 EER
i i BT | A | kw | EER | A | kw | EBR | ity
fovaz
24 | 2 | Production | YORK | 48,000 | 8.1 | 49 | 99 | 72 | 46 | 106 | 7.2
25 | 2 | Production | YORK | 48,000 | 82 | 50 | 98 | 73 | 45 | 106 | 89
26 | 2 | Production | YORK | 48,000 | 8.1 | 49 | 99 | 72 | 47 | 103 | 57
27 | 2 | Production | YORK | 48,000 | 80 | 48 | 99 | 7.1 | 44 | 109 | 88
28 | 2 | Production | YORK | 48,000 | 8.1 | 49 | 99 | 72 | 45 | 108 | 86
28 | 2 | Production | YORK | 48,000 | 8.1 | 49 | 99 | 72 | 45 | 108 | 84
30 | 2 | Production | YORK | 48,000 | 80 | 48 | 99 | 7.1 | 45 | 107 | 73
31 | 2 | Production | YORK | 48,000 | 88 | 48 | 100 | 7.9 | 45 | 107 | 6.1
32 | 2 | Production | YORK | 48,000 | 82 | 49 | 98 | 73 | 45 | 108 | 87
33 | 2 | Production | YORK [ 48,000 | 81 | 49 | 99 | 72 | 45 | 107 | 75
34 | 2 | Production | YORK | 48,000 | 82 | 49 | 98 | 73 | 44 | 108 | 9.2
35 | 2 | Production | YORK | 48,000 | 81 | 49 | 98 | 74 | 45 | 108 | 9.
36 | 2 | Costcontrol | YORK | 36,000 | 7.7 | 40 | 98 | 68 | 3.6 | 100 | 88
37 | 2 Manager | YORK | 18,000 | 6.6 | 19 | 103 | 57 | 1.8 | 100 | 5.1
38 | 2 Manager | YORK | 12,000 | 53 | 1.3 [ 103 | 44 | 12 | 104 | 86
39 | 2 | Hedldh | YORK | 9,000 | 34 | 07 | 122 | 25 | 07 | 130 | 66
40 | 3 | Production | YORK | 60,000 | 83 | 32 | 97 | 74 | 29 | 106 | 9.7
41 | 3 | Production | YORK | 60,000 | 87 | 6.1 | 98 | 78 | 56 | 107 | 7.7
42 | 3 | Production | YORK | 60,000 | 88 | 62 | 98 | 79 | 56 | 10.7 | 89
43 | 3 | Production | YORK | 48,000 | 82 | 49 | 98 | 73 | 45 | 108 | 9.0
44 | 3 | Production | YORK | 48,000 | 82 | 49 | 98 | 7.3 | 439 | 109 | 10.0
45 | 3 | Production | YORK | 48,000 | 83 | 47 | 98 | 74 | 44 | 109 | 65
46 | 3 QA/QC | YORK | 48,000 | 82 | 49 | 98 | 7. | 45 | 108 | 86
47 | 3 QA/QC | YORK | 48,000 | 9.0 | 48 | 99 | 72 | 46 | 107 | 72
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yre

@

MAy | B AWMU YA nou nag A1 EER

TR ®TY) | A | kw | EER | A | kw | EER | situiu

founz
48 3 QA/QC YORK | 48,000 8.1 4.9 9.9 8.1 4.4 10.9 8.7
49 3 QA/QC YORK | 48,000 9.0 4.8 10.0 7.2 4.4 10.8 8.7
50 3 QA/QC YORK | 48,000 8.0 49 9.9 8.0 4.4 10.8 8.0
51 3 QA/QC YORK | 48,000 8.1 49 9.9 7.2 4.5 10.8 8.2
52 3 Procurement | YORK | 36,000 7.7 3.7 9.8 7.2 4.6 10.4 53
53 3 Procurement | YORK | 36,000 7.6 3.7 9.9 6.8 34 10.5 6.6
54 3 3301 YORK | 25,000 6.6 2.6 9.8 6.7 3.4 10.6 6.7
55 3 IT Server Carrier | 25,000 6.6 S 9.8 5.7 2.3 10.7 8.5
56 3 IT Server Carrier | 25,000 6.8 2.6 9.7 5.7 2.4 10.6 6.7
57 3 Manager YORK | 18,000 6.6 1.9 9.5 5.9 2.4 10.4 6.9
58 3 Procurement | Carrier | 13,000 5.9 1.3 10.1 5.7 1.8 10.3 7.7
59 3 IT office Carrier | 13,000 | 6.0 1.3 9.9 5.0 h.2 11.0 8.5
60 3 Manager YORK | 12,000 5.6 1.2 10.3 5. 1.2 10.8 8.8
61 3 Manager YORK | 12,000 | 5.3 1.2 10.3 4.6 1.1 11.4 9.1
62 3 Manager YORK | 12,000 | 5.3 1.2 9.7 4.4 1.1 11.2 7.8
63 | 3 | dodlwlh | YORK | 9,000 | 35 | 07 | 103 | 44 | 1.1 | 113 | 84
64 3 Manager YORK | 9,000 34 0.7 12.2 2.6 0.7 12.9 5.9
65 4 Engineering | YORK | 60,000 8.4 6.3 12.2 2.5 0.7 12.9 5.8
66 4 Engineering | YORK | 60,000 8.6 6.5 9.6 7.5 5.8 10.3 7.8
67 4 Engineering | YORK | 60,000 9.0 6.2 9.5 7.7 5.9 10.1 8.8
68 4 Engineering | YORK | 60,000 8.2 6.2 9.8 8.1 5.8 10.3 5.6
69 4 Engineering | YORK | 60,000 8.5 6.3 9.7 8.1 5.7 10.5 7.8
70 4 Engineering | YORK | 60,000 8.8 6.5 9.6 7.3 5.9 10.3 6.7
71 4 Engineering | YORK | 60,000 8.9 6.9 9.8 7.6 6.1 10.9 8.7
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S | AU e YUA nou naq A1 EER

T (BTU) Al w [ er | A | kw | EEr | iy

$ovaz
72 4 Engineering YORK 60,000 8.8 6.5 9.9 7.9 6.3 9.9 6.7
73 4 Engineering YORK 60,000 8.4 6.2 9.8 8.0 6.1 9.5 8.4
74 4 Engineering YORK 60,000 8.9 6.9 9.6 7.9 5.8 9.8 6.2
75 4 HR office YORK 48,000 9.0 4.8 9.8 7.5 6.3 10.4 7.3
76 4 HR office YORK 48,000 8.2 4.8 9.9 8.0 4.4 9.5 8.7
77 4 HR office TRANE 36,000 7.5 3.6 9.8 8.1 4.4 10.8 8.1
78 4 Manager YORK 24,000 7.0 24 9.9 7.3 34 10.8 7.7
79 4 Meeting Tasaki 19,000 6.7 1.9 1.0 6.6 2.2 10.7 6.7
80 4 Manager Uni 18,000 6.2 1.8 1.0 6.1 1.8 10.9 8.8
81 4 Meeting Tasaki 13,000 5.9 1.3 9.9 6.0 1.7 10.8 7.9
82 4 Manager YORK 12,000 5.3 1.2 10.1 5.3 1.2 10.8 7.9
83 4 Manager YORK 12,000 S 1.2 10.3 5.0 1.1 10.8 7.0
84 4 Manager YORK | 12,000 5.5 1.2 103 | 44 1.1 11.2 7.6
85 4 Manager TRANE | 12,000 5.4 1.2 103 | 48 1.1 11.2 7.6
86 4 woa i YORK | 9,000 3.8 07 | 122 | 46 11| 113 8.6
87 4 Manager YORK | 9,000 3.7 0.7 oo P 4.5 0.7 11.2 7.9
88 4 Manager YORK 9,000 3.6 0.7 1123 2.9 0.7 13.2 7.7
Y 3,190,000 618 325 10.1 541 300 10.8 7.6

[ a 4 1 1 ) 9 d' [

NNITATIVIA UASIATIZH WU N oUNINITAATeIUSuema nszua lndsw

o [ { o [ 1 @ < 1 @
618 A a1 H1321 325 kwndelgi1de i ddeduaud U MmNy 1.2 kWton
U5 ANTANAIUNAIU (EER) 10.05 viad91nd1aa3031Suerma nszua lii1siuanag

o w { o w J % <3 T @
180 541 A mad Wihsauanaunas 300 kw masldmas Ivihaeduauduminy 1.1
Aa A % 3 { [ { a 3

kW/ton 3z @nTamaunasa1u (EER) geiud 10.8 aans lawasau liaclamae Aail
$ouaz 7.6 toNsunnTosSusInandaznIod azaans lanaeau lviaq 18 luminu
Yy A Y} A 9 A @ < Ay
vooNgaiooay 3.8 uazuniiga Sevaz 10.0 laswioslfusimavuiaaniziiosaznisan
s lgnasau Iihgeaniuaieslsuemavuialugninlennsanaulszansniwdu

a

2 (3 9 A [ 1 a Y [ = 1A
NWAaIU (EER) ‘Haﬂinﬂ’deifNﬂi’U’é]1ﬂ1ﬁﬂ1ﬂi$ﬁﬂ‘ﬁﬂ1Wﬂ1uWﬁN1u (EER) nagogn 10.8
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