Metric 7.2 University measures towards affordable

and clean energy

Indicator 7.2.3 Carbon reduction and emission reduction process
Have a process for carbon management and reducing carbon dioxide

emissions

7.2.3 NS¥UIUNSAAANSUDULATanN1TUaRYNYANTUDU

InszUIUNITIANITANSUBLLAZanNISUaRs A wA1sUaUlnaanlan



MenuEgURadialsnuieEsunsyaniignuanysse
NNNTANLUNINTTUNTAUANET AZINYIAInsLaznalulal
UNNINYIAYIIVAY WITUATATDY T
(Carbon Footprint of Organization: A Case Study for
Faculty of Science and Technology,

Phranakhon Si Ayutthaya Rajabhat University)

571897UUaNY TN LATUSUU TR UETUEYUAIN UM MR S1UA Y WIZUATAT Y5

Ysuuszunas 2566



sgauasunadisvinuiiviteunszaniignuanddesainnisaiiiunanssa

nIalAnYT AEINeImAsLasnAlulag NIneNduTAgwIzUASATEYSYN

1. MANNITUATAANE
uAne1desvAgwszunsasegsendnidudnuiamnineduiiiensiaunviosiu

fiflenulaadunisdnuuznfivsema neduuminededdeeglufiufinuduaiana
pouas Snvadaduuminedouiusnuasuiaieaiidsegluniiuiidomsanlan neldde
“upsUsz¥Rmaninsrunsaioysen” Smiansrunsedoyse Sullarumainuaneidlugu
AaUimussn 3873n uazanmdsauiivasuuladdiiinanunannaundulufuaiiy
Wiy mtneeeamnssulugadagiu Jvhlvdaanuvainraieveidsin anndny
wazdrurulszrnslutlagiiu venandtegtuuminededuiivilandaseiamnesdng
muadlugnsduuminerdedidenlaenisuszendldinasiuinsgiu Ul Green Metric World
University Ranking dstiutfusnnsgiuesrmisiléfunssensuiilan Tnefvuslvidines
dnfunsussdiuiedu 6 du nelddadiufifiuuansaiy fil

1) Nufisuarlasaieiugu fvusesuuAnduiosay 15

2) mM3dansndsauuaznsvdsuilasanimmanfienna fvuaazuuuAady
Soway 21

3) Msdnnsenuvends MvuanzwuuAnduiesay 18

9) mstanmineinaih dvusesuuuAnduiesay 10

5) msvudsiduinsiudanndon AvunazuuuAndudesas 18

6) mwamnsalunisiinisnuidnudandeuuaznsimunfidsdu fvua

<

AzbuuAnluSaeay 18

(%
0 [ o
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2. nausziuasuaunansuiaInnsaiufanssuneluans IneAansuazmalulag
mydmadeyaingiunsaniuiangsuig 4 agluaimsaudinermans (@1 24)
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n5£aAM1eM59 (Direct GHG Emission) L9 n33zivsuesfinai3aunszaniiiinainansvinaany
Wuluiedesdiuoimia wazdsziandl 2 msvanUaesfinwisounszannisdonainnsld
W&9911U (Energy Indirect GHG Emission) 11 USunanistdnaseuluin iudu ﬁgﬂﬁﬁagaﬁ
aulanazunlfluduneunisusziliuasveunaniug wu Ussianuasdiuiuves
wadldliiin szaznansldau engnislénu nasnsuussnnuasUinuvesasvinay
Wuignldlussninsiiduiunisdrisadeya Wusu namsdrsanuyiunufeSounszan
fanuafignuanudesarnmasuiufanssusing 4 melusmsaudinermans (@1a1s 29)
N g e Adun1Ta15999A Y 6,803,190.45 kgCOeq/kWh/day Fa1u150Lan
uaziBeavosunasiidauazuTnafisdeunszaniignlantdesainmseiuianssy
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a ¢ a &
melunnzIngmanswazmalulad fail

2.1 nauszliuAIsusunansuiveslseany 1 nsvanddssfiigisaunszan
N19m59 (Direct GHG Emission)

nsUssllusnansuandaesinussunsranainnislindanuluguuuusiig 9
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Fadufanssunneliinnisuantasulagninss (Direct GHG Emission) NAIUN15E1979
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AMeluszuUAIaIUSUBINIAWINLL
P ° = ) a ) ea &
Jeyansdmanegiussuuesesuiuemanigluemsaudivenmans (e1e3 24)
~ & v | P A 1) Yy A v .
frmnuvainviatenedvie Ju wu1a warenensidauvenasatliuainia lawn Bve Tasaki,
Daikin, King Cool, Samsung, Saijo denki, Eminent, Star-Aire, Sanyo, Central AR, York,
Sharp, NEG 1ag Daisenko 8nvI96401519015998 19VANdz o akaziUasuaeu1eLes
neluesesusuanialasmdslay 1 Ase dumsidunisaiiuaulagiigoinisiazaniun
VBIUNINYIFYTIVAYNITLUATATRYTYN ANNaFII9NUINENgIAShazAR U Falad]
ANSAAMINUSUIUNITIFINUVDIUNIBLATDIUTUDINABAZ U8 YINAINEZ D IR N8 TUSEUU
dl U 1 gj L2 Q‘Jl v dl o 5 a o % = dqjd a
wsssUFuoAlulsazass deiiu deyaniunldluduneunisussiliudmiulguiauia
mﬂmsﬂﬁzmmmﬂmEJLﬁ’]’mﬁwﬁuﬁﬁ’amué’m@LLaLLazLﬂﬁaud'mmiﬁwmmLﬁumsﬂussw
d' v < % a % 1 d' ) a () 1 5 1
Lﬂi@ﬁ‘ﬂi‘U@?ﬂ’]ﬂLLazL“LJ‘L!“Uaﬁ,lua‘ﬂimWmﬂﬁiiﬂIIUiS%%WQW@ﬂL‘Ll‘Lm"liﬁﬁ’Jﬁ]L'VH‘L!‘L! (52973149
LWABUNNTIAY D9 LABUAUENYY W.A. 2566)
yanandFanuinnanssuniswasuaisansvaltudunisluszuu

A389USUBIMALUE NS T8 eTRIUSUBIN a8 wie tawn ¥iia R-22, R-32, R-134a,



way R-410a Wudu Fehenedessuormadhinnldauiuiien Global Warming Potential
(GWP) Aautege TnganunsauaniuTinaunsidnuuazysinanisuanddes ieseunsean
Tupnsneil 1 diidefinnsanadsatoyafanssunisssmevasfiimieunszanainaisr
anuduluedosusuemanuinduaumaudniineliiAanisuanudesfuFounsyanviniy

6,801,255.53 kgCO,eq/ke/day funansnan1siuindunsei 2

a1919f 1 Ardneanlunisinlifiinlandeu (Global Warming Potential: GWP) 494

ﬁ’ﬁﬁ’]ﬂ’&’]&lL§Uﬂ’181u58‘UULﬂ%ﬁ]\‘iﬂ%l‘l_]éﬂﬂ’m

Uszinnansvinaadu Global Warming Potential unasdneBataya
(kgCO,eq/keg/Unit)

R-22 1,760.00 IPCC 2013, AR5

R-32 677 IPCC 2013, AR5

R-134a 1300 IPCC 2013, AR5

R-410a 2087.50 IPCC 2013, AR5

A13797 2 Usinainmsuantaesigseunszanainianssunsquanasivaeudeansyianndy

myluszuuiasesUSuenia a’lmi@ué‘immmamﬁ (9115 24)

% 4 USuaufineisaunszan USuaufnetsaunszan
o (kgCO,eq/kg/day) (kgCO,eq/kg/week)
1 6,636,614.68 26,596,928.00
2 58,933.43 265,147.88
3 45,799.18 160,429.38
a4 59,908.25 191,999.63
37U 6,801,255.53 27,214,504.88

2.2 navsziiunsuouianIunvesUseany 2 n1slanuassingisounssan
N9OONNNITIINEI91U (Energy Indirect GHG Emission)
nad1s1aRnTINTne AN 1sUanUauf15oUun 2N 1198 aNINNTLY

wasuliinrglueimsqudingiaans (e1a15 24) angingrmansuazinalulad



UININYIRYIIVAYNILUATATOLTET (VaUANITATIVIENINUABULNTIAY D9 LU UEY
w.el. 2566) WuUStnamudosnsldndsaulihsiuiedy 3,232.42 kWh/Day wasiusina
fudeunszandignuanidesainnsaifiufanssusiig q Afinudesnisldndsauladi
Ay 1,936.92 keCOeq/kWh/day (M31971 3)

=] ! o = a Y o ¢
N3N 3 ﬂqiﬂaﬂﬂﬁaﬁﬂ']%LﬁE)UﬂSS"UﬂQ']ﬂﬂﬂﬂiiﬂﬂqiisﬁwaﬂﬁqulwlﬂq & E]’]ﬂﬁfj]‘ua

INeF1ans (1015 24)

¢ 4 Usanauitld Usunufineisaunszan YSunuineisaunszan
b (kWh/Day) (kgCO,eq/kg/day) (kgCO,eq/kg/week)
1 845.59 506.17 2,962.33
2 784.54 469.63 2,285.04
3 773.41 462.96 1,947.55
4 828.88 496.17 2,529.52
33U 3,232.42 1,934.92 9,724.43

e *Adulseansnistanlaesingisaunsyan (Emission Factor) vaenasanubniii
WU 0.5986 kg CO,eq/unit

**Wh Ao Alatnn-tlug

3. wuannITaanislanvdssfgiiounszanvasansineratansuazinalulad
U INYIFYINVN) WILUATATOYTY

Usmufieieunszandignuantdesainniseniuianssusiag 4 aelueinis
AuGINE1A1Ens (81A15 24) AangInerriansuazinalulad unIne1dusiveyg
wszunIATeysen Balddudunisdinateyanaulaszuinafieunnsiay i ieufueisy
. 2566 ansnsaaguliinAanssunTiIgIguaTEULLARsUSUBINA AABATUNTIINEY
asaiifdussdusznovvesansianudungluaioswivennma Wuavemdniineliis
nsUanUdesiuisounsyangdgn (Wszianil 1 m3vanUdesiei3eunsyanniangs (Direct
GHG Emission)) TnsiamzUszinnvesinendhianld wu rR-22 Fafuvssinnveniendilily
1A309UFUBINIAIULAY (GWP 1y 1,760 kg COeq/unit) haznuinfinansznuse
Aswndeuuazyiarefieleleuluduussernia Fsdinsiuualdendnnisldeunielud
A.f. 2030 YULAUTLLANTVDIUNE1 R-134a (GWP i1 1,300.00 kg CO,eq/unit) hae



R-410a (GWP 11U 2,087.50 kg COeq/unit) §aiduvuszinnvesuieiideonldly
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freiFounszangsiign Welisuiisududeyatunufwdeunszaniignuanuaesain
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w3eslTuenmAaniglueIAsaudIneImans (81a15 24) auzingreansuazinalulag
Foyavnuadrmianumsidansianudueiia R-22, R-134a uaz R-410a Fadrmdnennly
s liiAnn1lanieu (Ansueulneenlediisuwin) Aeudnsas mnaugIneImansiag
wialulad Ransanwasunnldansyianudusiafnidnaninlunsyiliiianiizlansousinii
W vila R-32 MllAdneawluntsvinliAnnzlansouiies 677 kg COeq/unit 81317880
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2) mawasuedosfuamadusuussndandanu
Uszan3a1mnisvinuaeniesusueiniafinaisiianswnainda EER
(Energy Efficiency Ratio) w3efiansansnsidiuussandamndsnursauniesusuainia
HuFeAildinUszansamnisldndinurenaiosliusinavenaisady q dniedu

(Btu/hr.)/W azduaIasUsueiniajulaniian EER Bege Beuandliiiiuinaiasuiuenie

£%
v a
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& &l Y = ' % 44' a 4 v Aa v
Fudugunsalnvzdnnszualniinlvacuainaiuiouliegungivesensvseviosnilald
NuATssUTUsINIALY 9 Beszauininuall Jeenalduselemilanenisfesn Thermostat 139
gauuQil 25°C LiteteanAldineaniasestTuainia nsensusullasunginssunisldau
vaupseIUueMAlTiUszAvEnM lnen13isan Thermostat Tiflgamaiastiu 1°C sgndlsinny

nsasgaumgillidalsadlvidgamgiisnauiull Fanisaslieamagiinini 25°C lilaviglvivies

(% %
v =2 Y

W3081A58WS wionadunisgaydendanuiiuanndy Aeudeeisne Thermostat 137

gamndl 25°C wieganindavvseiiosunisusendandau

3) maasuiiweslnihanuuusiduwuugey (Sub-metering for electricity)

Uagtueimsaudingramans (81013 24) augingreansuasinalulad
fAnsanaadiwasiwildunuusindszalunsazenns satuulauieannisvaniassfine
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1 v v v dn’ 6 a gj 1 Va 1 1 Va 6
AldIneauduunN1sTeaUnsalazinfgeninnsidimesiuihuuvges winisldlimes
Tiwvunulilaaseudaliuunslondsnulivesudazmiivgestiu 9 081993
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Refrigerants (d15¥inaanuiu)

aeiu o) Units EMISSION PACTORS undsdrededoya
co, CH, N,O Total
a3 R-22 (HCFC-22) kg - - - 1,760.00 IPCC 2013, AR5
44 R-32 kg - - - 677 IPCC 2013, AR5
a5 R-125 kg - - - 3,170.00 IPCC 2013, AR5
a6 R-134 kg - - - 1,120.00 IPCC 2013, AR5
a7 R-134a kg - - - 1,300.00 IPCC 2013, AR5
a8 R-143 kg - - - 328 IPCC 2013, AR5
49 R-143a kg - - - 4,800.00 IPCC 2013, AR5
50 R-410a kg - - - 2,087.50 IPCC 2013, AR5
n3N9IAY 2565
Auvlamas
. " N . undedoya " ode
adiun i) Teanden Wiy . Y Fundnian
(kgCOeq/muin| 21989
8)
ngalnin
Thai
National LCI
IWiAwuy grid mix U Database,
2016-2018; LCIA TIS-MTEC-
59 Electricity, grid mix (lw#1) kWh 0.5986 Update_Dec2019
method IPCC 2013 GWP NSTDA
100a V1.03 (with TGO
electricity
2016-2018)
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Fuawiun

2115 \auvies Ca masluia (W) Power Ampere |Refrigerant Iy | sTemoan Wiy Wiy
Supply (V) (A) Charge (Kg) (e309) | mislde T

Tasmafiu 1 énﬂ‘i}ﬁ:uunim Mallory 1034 220 a7 - - 1 10 hr/day 5 day/week
Hoewnuaithy {@wun) 1 |Woauvtaneiu Misubishi a7 220 0.22 - - 1 03 hr/day 7 day/week
#2.101 WoUszu 1 1 |iwdesufuenna Tasaki 2824 220 - R-410a 3.15 8 a4 hr/day 3 day/week
2 |reuwmsawesuas Tasaki 2824 220 - - - 8 q hr/day 3 day/week

3 |Wswanes (212) Acer 235 220 - - - 1 q hr/day 3 day/week

4 | mevdiadeiu ARJ 300 220 B - - 2 q hr/day 3 day/week

A2.102 ViaelSeu 1 |iwdesufuennia Tasaki 2824 220 - R-410a 3.15 1 6 hr/day 5 day/week
2 m‘%aﬂﬁ'\m'}mﬂ Daikin 780 220 - R-32 12 1 6 hr/day 5 day/week

3 |roumsaweiuas Tasaki 2824 220 - - - 1 6 hr/day 5 day/week

4 |peumsdweswes Daikin 1090 220 - - - 1 6 hr/day 5 day/week

5 |Ingvied LG 190 220 - - - 1 6 hr/day 5 day/week

6 |Wswamas Acer 550 220 2.5 - - 1 0 hr/day 0 day/week

7 |dnsudiafinnds NPE 180 220 - - - 2 6 hr/day 20 day/week

8 |vinauvdadamaiu Toshiba 65 220 - - - 4 3 hr/day 20 day/week

A2.103 VioelSeu 1 [iwdesfuerna Tasaki 2824 220 - R-410a 3.15 2 3 hr/day 4 day/week
2 |roumsaweiuas Tasaki 2824 220 - - - 2 3 hr/day 4 day/week

3 |Tnsvied LG 190 220 - - - 1 3 hr/day 4 day/week

4 |Eneviinfamis NPE 180 220 - - - 2 3 hr/day 4 day/week

5 |Waauvdadawaiu Toshiba 65 220 - - - 3 0.5 hr/day 4 day/week

A1.104 Viosalunmz 1 [wdesufuerma Daikin 780 220 - R-32 12 1 hr/day 5 day/week
2 |reuwsaweiuad Daikin 1090 220 - - - 1 2 hr/day 5 day/week

3 [Weauszureanie Hatari 36 220 0.19 - - 1 2 hr/day 5 day/week

4 |indeeusuined Epson 72 240 0.3 - - 1 0.3 hr/day 5 day/week

5 |Notebook Samsung 39.9 19 21 - - 1 0.7 hr/day 5 day/week

£.105 Wiaaiseu 1 |wdesuiuaina Tasaki 2824 220 - R-410a 3.15 2 3 hr/day 3 day/week
2 |reumsaweiuas Tasaki 2824 220 - - - 2 hr/day 3 day/week

3 |Woauvidafomaiu Toshiba 65 220 - - - 3 0.5 hr/day 3 day/week

4 |dneviinfanids NPE 180 220 - - - 2 3 hr/day 3 day/week

5 |insviend LG 190 220 - - - 1 3 hr/day 3 day/week

6 |wlesveneidecviinfnnis NPE 30 220 - - - 1 3 hr/day 3 day/week

A2.107 Wesdtinau 1 [iwdesfuernma Tasaki 2824 220 - R-410a 3.15 1 7 hr/day 8 day/week
2 [w3esiuernia King Cool 3410.1 220 155 R22 35 1 7 hr/day 8 day/week

3 |wdesuiuamnie Samsung 1850 220 8.88 R-32 15 1 7 hr/day 8 day/week

4 |peumsaweiuas Tasaki 2824 220 - R-410a 3.15 1 7 hr/day 8 day/week

5 |peuwnsalRiUas King Cool 3410.1 220 155 - - 1 7 hr/day 8 day/week

6 |roumsaweiLDS Samsung 1589 220 - - - 1 7 hr/day 8 day/week

7 [wheouunesuiadeliz Acer 330 220 15 - - 2 8 hr/day 8 day/week

wihneufiunesvingliz HP 352 220 16 - - 2 8 hr/day 8 day/week

9 |uthaeuianesuiiadalfy Acer 330 220 15 - - 3 8 hr/day 8 day/week

10 |wthaeufamesviiadalfy Lenovo 264 220 12 - - 1 8 hr/day 8 day/week

11 [CPU Acer 3300 220 15 - - 2 8 hr/day 8 day/week

12 |CPU Acer - Life on ﬁw 3300 220 15 - - 1 8 hr/day 8 day/week

13 [CPU Acer - Verition 3300 220 15 - - 1 7 hr/day 8 day/week




14 |CPU HP 3300 220 15 - - 8 hr/day 8 day/week
15 [CPU HP 3300 220 15 - - 8 hr/day 8 day/week
16 |CPU Lenovo 3300 220 15 - - 8 hr/day 8 day/week
17 |indostiuined+uding Brother §u DCP-T520W 28 220 - - - 8 hr/day 4 day/week
18 m‘%am“;uma% Canon 88 220 0.4 - - 8 hr/day a4 day/week
19 lﬂ‘%a»:f;‘umai‘ Epson 44 220 0.2 - - 8 hr/day 4 day/week
20 m‘%am“;uma% Epson 12 220 0.2 - - 8 hr/day a4 day/week
21 lﬂ‘%a»:f;‘umai‘ HP 10 220 25 - - 8 hr/day 4 day/week
22 m‘%am“;uma% HP 21 220 25 - - 8 hr/day a4 day/week
23 lﬂ‘%a»:f;‘umai‘ HP 10 220 25 - - 8 hr/day 4 day/week
24 m‘%am“;uma% HP 550 220 25 - - 8 hr/day a4 day/week
26 lﬂ‘%a»:f;‘umai‘ HP 10 220 25 - - 8 hr/day 4 day/week
27 Lﬂ%adﬂéaﬂﬁmumu‘lm Wifi Terbo speed 12 12 1 - - 8 hr/day 24 day/week
28 |indosdsadluiia Line thai 300 220 - - - 8 hr/day 8 day/week
29 |in3esdheionans Kyocera 1440 120 12 - - 8 hr/day 8 day/week
30 |inSessneionans Ricoh 46.2 220 - - - 8 hr/day 8 day/week
31 |sdwviviinAsifz Cisco 18 a8 0.375 - - hr/day 8 day/week
32 [InswviviindsalAs Cisco 18 a8 0375 - - 95 hr/day 8 day/week
33 |nsdwviviinAsifz Cisco 18 a8 0.375 - - 8 hr/day 8 day/week
34 [Insdwilwiiadalfe wuulfae Reach - DT2000 18 48 0.375 - - 8 hr/day day/week
35 [lilasTryviadalée (500 mA) Etekess 110 220 0.5 - - 8 hr/day 8 day/week
36 [WaausyuIweINIA Hatari 36 220 0.19 - - 7 hr/day 8 day/week
37 |Wnauvdadawau Toshiba 65 220 - - - 0 hr/day 0 day/week
38 |vinauviiadelAy Hatari 39.6 220 0.18 - - 0 hr/day 0 day/week
#7.108 WoUszeu 1 |wdesuiuaima King Cool 27903 220 12.18 R-22 3.5 0.5 hr/day 3 day/week
2 |roumsaweiuas King Cool 27903 220 12.18 - - 0.5 hr/day 3 day/week
3 [WnauvdaRnmay Misubishi 48 220 - - - 0.5 hr/day 3 day/week
4 |Vinauvdadamaiu Hatari 52 220 - - - 0.5 hr/day 3 day/week
5 |Waauszurwena Hatari 36 220 0.19 - - 0.5 hr/day 3 day/week
6 |Insviasd LG 190 220 - - - 0.5 hr/day 3 day/week
7 |indosueneidusiadanils NPE 30 220 - - - 0.5 hr/day 3 day/week
alnevdafanis Good man 180 220 - - - 0.5 hr/day 3 day/week

9 [dlnsvilnfamids NPE 180 220 - - - 0.5 hr/day 3 day/week
A72.109 #asnF 1 |Weauvdadamaiu Toshiba 65 220 - - - 1 hr/day 5 day/week
2 |Woauviindslge Hatari 39.6 220 0.18 - - 1 hr/day 5 day/week
3 |gilu Hitachi 1184 - - - - 24 hr/day 7 day/week
a [gnath Singer 125 220 - - - 8 hr/day 5 day/week
5 [luTasianl Sharp 800 - - - - 0.15 hr/day 5 day/week
6 [nmdeu Sharp - 1.4 L 610 220 - - - 8 hr/day 5 day/week
A.111 ‘i’n’aws:qu 2 1 |iwdestfuoma Tasaki 2824 220 - R-410a 3.15 0.5 hr/day 3 day/week
2 |nouwsawsuas Tasaki 2824 220 - - - 05 hr/day 3 day/week
3 |Insviend LG 190 - - - - 0.5 hr/day 3 day/week
4 |sWnauvdafnmay Hatari 50 - 0.23 - - 0.5 hr/day 3 day/week
5 |Waauszurgane Hatari 36 220 0.19 - - 0.5 hr/day 2 day/week
A2.113 Hossaspnuinazftae 1 [iedesUfuorma Tasaki 2824 220 - R-410a 3.15 0.3 hr/day 5 day/week
2 |reumsaweiuas Tasaki 2824 220 - - - 0.3 hr/day 5 day/week




3 |indesuiuannia Tasaki 2824 220 - - - 1 0.3 hr/day 5 day/week

4 |reuwsdweswes Tasaki 2824 220 - - - 1 0.3 hr/day 5 day/week

5 ﬁtﬁu Hitachi 1220 - - - - 1 24 hr/day 7 day/week

6 |indasdndn (dn) NEO HOME LINE 420 220 - - - 1 0.15 hr/day 1 day/week

w3asdndn (Huutke) NEO HOME LINE 190 220 - - - 1 0.15 hr/day 1 day/week

A2.115 Wesanud 1 [iwdesufuorma Tasaki 2824 220 - R-410a 3.15 1 8.5 hr/day 5 day/week
2 |reumsaweiuad Tasaki 2824 220 - - - 1 8.5 hr/day 5 day/week

3 |wthaeuianesviiadlfy Acer 330 220 15 - - 1 8.5 hr/day 5 day/week

4 |CPU Acer 300 220 - - - 1 8.5 hr/day 5 day/week

5 | msdwiviiadify Cisco 18 a8 0.375 - - 1 8.5 hr/day 5 day/week

m‘%am“;uma% HP 770 220 35 - - 1 8.5 hr/day 5 day/week

Toamaifiu 1 é’nw&'ﬁ:uuniaq Mallory 1034 220 a7 - - 1 10 hr/day 5 day/week
2.201 Wosufjunsiland 1 |iwdesufuennia Tasaki 2824 220 - R-410a 3.15 2 5 hr/day 3 day/week
2 |reuwsawesuas Tasaki 2824 220 - - - 2 5 hr/day 3 day/week

3 |Woauvidafomaiu Toshiba 65 220 - - - q 5 hr/day 3 day/week

4 |Eneviinfamids NPE 180 220 - - - 2 5 hr/day 3 day/week

5 |insesveneidusiinfnmie NPE 30 220 - - - 1 5 hr/day 3 day/week

A1.202 asSuuiland 1 [iwdesufuorma Tasaki 2824 220 - R-410a 3.15 2 6 hr/day 5 day/week
2 |reuwsaweiuad Tasaki 2824 220 - - - 2 6 hr/day 5 day/week

3 |Vinauvdadamaiu Toshiba 65 220 - - - 3 3 hr/day 5 day/week

4 |Insvisdudafnuis LG 190 220 - - - 1 6 hr/day 5 day/week

5 |inSesveneidecviinfnni NPE 30 220 - - - 1 6 hr/day 5 day/week

6 |dlnsvdnfanis NPE 180 220 - - - 2 6 hr/day 5 day/week

#2.203 Houfiugunsaliland 1 |iwdesufuoinia (2.4 kw) Saijo denki 2400 220 - R-22 3 1 7.5 hr/day 5 day/week
2 |peuwmsawasuaf (2.4 kw) Saijo denki 2400 220 - - - 1 7.5 hr/day 5 day/week

Waauviadeiu Hatari 39 220 0.18 - - 1 75 hr/day 5 day/week

4 |wieenoufinmesvinaify HP 3520 220 16 - - 1 24 hr/day 7 day/week

5 |wthaenoufineselindalfy Svoa 60 12 5 - - 1 24 hr/day 7 day/week

6 |wihesneuiinnedviinaslae Samsung 29.96 14 2.14 - - 2 7.5 hr/day 5 day/week

7 |@insviiadsalaz (500 mA) JBL 25 5 0.5 - - 1 7.5 hr/day 5 day/week

8 [nsdwvivdindaldy Cisco 18 48 0.375 - - 1 8.5 hr/day 5 day/week

9 |wn3erenarnma W Woridtech 35 - - - - 1 75 hr/day 5 day/week

10 [CPU HP 75.6 12 6.3 - - 1 75 hr/day 5 day/week

11 |CPU HP 180 220 - - - 1 24 hr/day 7 day/week

12 lﬂ%‘a!ﬂ%ﬂlﬂa% Canon 121 220 0.55 - - 1 0.15 hr/day 2 day/week

2.204 Houfiugunsaliland 1 |iwdestfuema Eminent 27296 220 - R-22 3 1 5 hr/day 5 day/week
2 |reuwmsdwesues Eminent 2729.6 220 - - - 1 5 hr/day 5 day/week

3 [Weausyureennid Sanyo 26 220 0.12 - - 1 2 hr/day 5 day/week

4 |wihaenouRiunesuiindlfy CFLGR 50 220 - - - 1 hr/day 5 day/week

5 |idaeUsuined EPSON 12 220 - - - 1 0.15 hr/day 5 day/week

6 [Wsdwviiindslae Cisco 18 a8 0.375 - - 1 8 hr/day 5 day/week

7 [unes SMC 88 220 0.4 - - 1 3 hr/day 5 day/week

8 |Notebook Apple 60.225 16.5 3.65 - - 1 3 hr/day 5 day/week

#7.205 #aeSau 1 |iwdesufuema King cool 2790.3 220 12.18 R-22 3.15 2 3 hr/day 3 day/week
2 |meuwsalaiuas King cool 2790.3 220 12.18 - - 2 3 hr/day 3 day/week

3 [Wswawmed EPSON 298 220 3113 - - 1 3 hr/day 3 day/week




Waauydafamway Toshiba 65 220 - - 3 hr/day day/week

A1.206 oeSuu wiesuFuanie Eminent 2729.6 220 - R-22 6 hr/day 4 day/week
2 |roumsaweiuas Eminent 2729.6 220 - - 6 hr/day a4 day/week

3 |Insimiviafant LG 190 - - - 6 hr/day 4 day/week

4 |indesveneidusiinfnmis NPE 30 - - - 6 hr/day day/week

5 [@lnedinfamis NPE 180 220 - - 6 hr/day day/week

#1.207 Wasnarastiand ww3asuFuainie Tasaki 2824 220 - R-410a 8 hr/day day/week
2 |reuwmsawesuas Tasaki 2824 220 - - 8 hr/day day/week

3 élﬁu Sharp 101 220 0.85 - 24 hr/day day/week

4 lﬂ‘%a»:f;umai' HP 36 220 - - 0.5 hr/day day/week

5 |insasiuined Ricoh 376 120 - - 0.5 hr/day day/week

6 |Wmsdwiviiansify Cisco 18 a8 0.375 - 8 hr/day day/week

7 |Notebook Acer 64.98 19 3.42 - 8 hr/day day/week

A1.209 #aeSuu w3esuFuanie Tasaki 2824 220 - R-410a 6 hr/day day/week
ABUINSELwRTLDY Tasaki 2824 220 - - 6 hr/day day/week

inauvlafnmaiy Toshiba 65 220 - - 3 hr/day day/week

TWsiawmas EPSON 298 220 3113 - 6 hr/day day/week

A2.211 ﬁaaﬂ{‘]ﬁﬁmiéamﬂé’au wiosUfuainma Eminent 3081.39 220 - R-32 8 hr/day day/week
\suSuane Eminent 2558.14 220 - R-32 8 hr/day day/week

ABUIN SRS Eminent 3081.39 220 - - 8 hr/day day/week

AoNWSAwRTILES Eminent 2558.14 220 - - 8 hr/day day/week

Notebook Acer 64.98 19 3.42 - 7 hr/day day/week

Notebook Acer 45.03 19 2.37 - 8 hr/day day/week

Fanarudusaluila AS-ONE 3 220 - - 2 hr/day day/week

Fummzde Memert 1400 230 6.1 - 16 hr/day day/week

sinauvliafnmaiy Toshiba 65 220 - - 3 hr/day 5 day/week

wiheoreufianadinglie Philips 330 220 15 - 2 hr/day 5 day/week

CPU Lenovo 880 220 4 - 2 hr/day 5 day/week

2 lﬂ%‘a!ﬂ%ﬂlﬂa% Canon 110 220 0.5 - 2 hr/day 5 day/week

3 m’%aq Vortex Mixer D LAB 60 220 - - 0.15 hr/day 1 day/week

4 [idestahminaziBen 2 dumis Ohaus q 220 - - 1 hr/day 5 day/week

5 |indastahutinaziBen 4 dumie Ohaus q 220 - - 1 hr/day 5 day/week

Shaker Wiggens 1265 230 55 - 24 hr/day 5 day/week

7 |Shaker Major science 144.9 230 0.63 - 24 hr/day 5 day/week

8 m%ﬁm?hmigﬂnﬁuum Meter tech 150 220 - - 1 hr/day 5 day/week

9 m‘%aqwﬂgu MIULAB 440 220 2 - 2 hr/day day/week

0 |ndesganssay Olympus 110 220 0.5 - 1 hr/day day/week

1 |lulasian Electrolux 1250 220 - - 0.15 hr/day day/week

fn.215 eaina1ansdingnaans wiasuFuanie Tasaki 2824 220 - R-410a 105 hr/day day/week
ADNINTELEDIUDS Tasaki 2824 220 - - 105 hr/day day/week

Hiu Mitsubishi 52 220 - - 24 hr/day day/week

wiiasneufiamasuiiadalie (14.8 HP 14.89 220 - - 9.75 hr/day day/week

wiheenauanedviiadalfy Lenovo 330 220 15 - 9 hr/day day/week

CPU HP 150 220 - - 9.75 hr/day day/week

CPU Lenovo 500 220 - - 9 hr/day day/week
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8 [in3osdsadln ETECH 480 220 - - - 9.75 hr/day 5 day/week

9 m‘i‘aﬁﬂﬁaﬂw ETECH 550 220 - - - 9 hr/day 5 day/week

10 |Notebook Acer 64.98 19 3.42 - - 9.75 hr/day 5 day/week

11 |Notebook Dell 65 20 3.25 - - 9 hr/day 5 day/week

12 |Notebook Dell 65.13 19.5 3.34 - - 10.5 hr/day 5 day/week

13 lﬂ‘%a»:f;umai' HP 355 220 - - - 9.75 hr/day 5 day/week

14 m‘%am“;uma% HP 300 220 - - - 9 hr/day 5 day/week

15 lﬂ‘%a»:f;umai' HP 3.82 220 - - - 9 hr/day 5 day/week

16 m‘%am“;uma% HP 550 220 25 - - 0.5 hr/day 5 day/week

17 lﬂ‘%a»:f;umai' HP 10 220 - - - 105 hr/day 5 day/week

18 m‘%awamummd&‘l‘lﬁ KRUPS 1500 220 - - - 0.5 hr/day 5 day/week

19 m‘%alwﬂnmmﬂ Philips 50 220 - - - 105 hr/day 5 day/week

20 nﬂ\fﬂ%’au (610 Wh) Sharp 610 220 - - - 75 hr/day 5 day/week

21 [Insiwviviiadalfy Cisco 18 a8 0.375 - - 105 hr/day 5 day/week

22 |Waauszurwame Panasonic 16.4 - 0.073 - - 10.5 hr/day 5 day/week

f2.218 1 |Autoclave Zealway 2900 220 16 - - 3 hr/day 3 day/week
2 |§ibu Sharp 100 - - - - 24 hr/day 7 day/week

3 |indostuau Rocker 660 220 3 - - 02 hr/day 3 day/week

4 |Woauviindslfe Misubishi a4 220 0.21 - - 3 hr/day 4 day/week

5 |Hot plate Wiggens 2000 230 - - - 3 hr/day 3 day/week

#72.220 #enese 1 [iwdesfuerna Daikin 780 220 - R-32 1.2 6 hr/day 5 day/week
2 |roumsaweiuas Daikin 1090 220 - - - 6 hr/day 5 day/week

3 |wthaenoufianesulinaalse Samsung 45 220 - - - 6 hr/day 5 day/week

4 |wthaeroufinnesulindalfy Lenovo 330 220 15 - - 6 hr/day 5 day/week

5 |CPU Asus - RM1000i 350 220 - - - 6 hr/day 5 day/week

6 m‘%aiﬁg’ﬁaﬂﬂ Syndome 1001 220 4.55 - - 6 hr/day 5 day/week

7 [Insdwivinaaide Cisco 18 a8 0.375 - - 2 hr/day day/week

8 |indosiuines EPSON 12 220 - - - 0.2 hr/day 3 day/week

9 |dlnsugys Creative a5 220 - - - 3 hr/day 5 day/week

Toamaifiu 1 sjnﬂ\f’lizuuniaq Mallory 1034 220 a7 - - 10 hr/day 5 day/week
Fnuaitu 1 |Woauvinsaide Mira 25 220 - - - 35 hr/day 7 day/week
A2.301 oaufjifinmaiadl 1 [idesufuorma Tasaki 2824 220 - R-410a 3.15 2 hr/day 3 day/week
2 |nouwsawaiuas Tasaki 2824 220 - - - 2 hr/day 3 day/week

sinauvlamaiu Toshiba 65 220 - - - 2 hr/day 3 day/week

4 |yagrindaasiadl 1400 220 - - - 24 hr/day 7 day/week

5 [indesilumies Hettich 69 230 03 - - 15 hr/day 2 day/week

6 |Hot plate Jenway 1200 220 - - - 25 hr/day 3 day/week

7 |Hot plate EG.O. 2000 220 - - - 2 hr/day 3 day/week

8 {r]uﬁ‘mcgﬂmﬁ (0.120 kw) Leybold 120 230 0.7 - - 0.1 hr/day 3 day/week

9 |Votex genie 2 Scientific Industries 120 240 0.5 - - 0.15 hr/day 3 day/week

#2.302 HosisuAuandon 1 |iwdesfuorma Erinent 7100 220 - R32 17 q hr/day 3 day/week
ABUWSHESUES (25800 BTU) Eminent 2860 220 13 - - 4 hr/day 3 day/week

3 [sWnauszurgane Sanyo 26 220 0.12 - - 4 hr/day 3 day/week

4 ﬁtﬁu Sanden intercool 450 220 - - - 24 hr/day 7 day/week

#2.303 WipaAduaang 1 [§iu 1 Useg §u SPA-0303 Sanden intercool 215 220 1.33 - - 24 hr/day 7 day/week
2 ﬁtﬁu Sanyo 50 220 - - - 24 hr/day 7 day/week




3 |indesda PRACTUM 184.8 220 0.84 - - 8 hr/day 5 day/week

4 |wndests Sartorius 144 240 0.6 - - 8 hr/day 5 day/week

5 |Notebook Lenovo 70 20 35 - - 8 hr/day 5 day/week

6 lﬂ‘%a»:f;umai' Cannon 110 220 0.5 - - 8 hr/day 5 day/week

A2.304 viesanlnalnd 1 |iedesuiunnd Ricoh 300 230 - - - 15 hr/day 1 day/week
Microwave sample Perkinelmer 2760 230 12 - - 3 hr/day 1 day/week

Power supply ARES 22000 220 100 - - 3 hr/day 1 day/week

#2.305 sipaufjufinaiadl 1 |Woanvdafomaiy Toshiba 65 220 - - - 3 hr/day 3 day/week
2 |yagrndnanaiadl 1400 220 - - - 3 hr/day 3 day/week

3 (W Carbolite 2400 240 - - - 0.5 hr/day 1 day/week

4 ‘El"f!m,m.ﬂmﬁ (0.120 kw) Leybold 120 220 - - - 0.15 hr/day 1 day/week

5 [Huau (0.25 kw) Super line 250 220 - - - 0.5 hr/day 1 day/week

A12.306 asidumalulagdanin 1 |ndosqanssa Olympus 20 220 - - - q hr/day 3 day/week
2 |wdesilu Philips 350 220 - - - 2 hr/day 2 day/week

3 [indestiadwiin Ohaus 132 220 0.6 - - 05 hr/day 3 day/week

4 |§bu Sharp 90 220 - - - 24 hr/day 7 day/week

5 6ﬂﬁﬂm‘fm TELSTAR 900 230 - - - 2 hr/day 2 day/week

6 |Autoclave (2.0 kW) Hirayarma 2000 220 - - - 3 hr/day 2 day/week

7 ﬁu&wa’mﬁu (Chiller Circulate) ( K-015 370 220 - - - 3 hr/day 2 day/week

8 |Compact Vacuum pump IKA 180 230 - - - 0.5 hr/day 2 day/week

9 |Hot air oven Memmert 600 220 - - - 6 hr/day 3 day/week

10 |Hot plate Jenway 1200 220 - - - 25 hr/day 3 day/week

11 [Hot plate TOPO 695 220 - - - 25 hr/day 3 day/week

12 |Hot plate IKA 1020 220 - - - 25 hr/day 3 day/week

13 [Hot plate Stirrer Labtech 800 220 - - - 2 hr/day 3 day/week

14 |Hot plate EG.O. 2000 220 9 - - 25 hr/day 3 day/week

15 [Labortechnik AG BUCHI 37 230 - - - 2 hr/day 2 day/week

16 |Labortechnik AG BUCHI 600 230 - - - 2 hr/day 2 day/week

17 |wnaets Mettler H30 15 110 - - - 3 hr/day 3 day/week

18 |Pharmacia Biotech 100 220 - - - 15 hr/day 0.5 day/week

19 [Spectrophotometer Metertech 110 220 - - - 2 hr/day 3 day/week

20 |Ultrasonic cleaner CREST 440 220 2 - - 0.5 hr/day 3 day/week

21 [Vacuum-System BUCHI 660 220 3 - - 0.5 hr/day 2 day/week

22 dqqﬁwﬁwqua‘mwgﬁ (Water bath! BUCHI 2300 230 10 - - 3 hr/day 2 day/week

23 dqqﬁwﬁwqua‘mwgﬁ (Water bath! Stuart 1400 230 - - - 3 hr/day 2 day/week

24 |COLE-PARMER ESSENTIALS - RE4( Stuart 8 220 - - - 0.5 hr/day 1.5 day/week

25 |Incorporated module (1000 mA] IKA 24 24 1 - - 0.5 hr/day 15 day/week

26 |Bath Circulator NESLAB 1606 220 73 - - 3 hr/day 3 day/week

27 é‘ UV Cabinet CAMAG 20 220 - - - 3 hr/day 3 day/week

2.307 Wosufjifinsiadl 1 |iwdestfuoma Tasaki 2824 220 - R-410a 3.15 2 hr/day 3 day/week
2 |nouwsawsuas Tasaki 2824 220 - - - 2 hr/day 3 day/week

3 |[Wnauydafamwaiu Toshiba 65 220 - - - 0.2 hr/day 3 day/week

4 |yagrindaasiadl 1400 220 - - - 0.2 hr/day 3 day/week

#7.308 #asSuu 1 |iwdesufuema King cool 3289.3 220 14.95 R-22 35 6 hr/day 4 day/week
2 |nouwsawasuas King cool 3289.3 220 14.95 - - 6 hr/day a day/week

3 |nsvieduiinfnamnids LG 190 240 - - - 6 hr/day 4 day/week




4 |Vinauvdadawaiu Toshiba 65 220 - - - 3 hr/day day/week

WnanvdaRnmaiy Hatari 65 220 0.31 - - 3 hr/day day/week

A2.310 a9 FT-IR 1 |iwdesufuema Daikin 1090 220 5 R-22 1.2 3 hr/day day/week
2 m‘%aﬂﬁ'\m'}mﬂ Star-Aire 1030 220 - R-22 12 3 hr/day day/week

3 |poumwsaweiuas Daikin 1450 220 5 - - 3 hr/day day/week

4 |peumsdweswes Star-Aire 1066 220 - - - 3 hr/day day/week

5 lﬂ‘%al FTIR Spectrometer Specirum 3960 220 18 - - 1.5 hr/day day/week

6 |wihasrsuiiunes Dell 330 220 15 - - 15 hr/day day/week

7 |CPU s"‘u Dell 660 220 3 - - 1.5 hr/day day/week

8 é’qﬂﬂ’nuéu BEL-ART 9 220 - - - 24 hr/day day/week

9 |Wnauvdadawatu Toshiba 65 220 - - - 0 hr/day day/week

10 |WaauszurgaINA Sanyo 26 220 0.12 - - 0 hr/day day/week

11 |Uninterruptlble Power Supply Cleanline 1350 220 - - - 1.5 hr/day day/week

2.311 sipaufjifinmaindl 1 |gagidnanand 1400 220 - - - 24 hr/day day/week
2 |Weauszurgema Toshiba 65 220 - - - 6 hr/day day/week

3 (B 0.23 kW) KNF 230 230 13 - - 05 hr/day day/week

4 |Hot plate Jenway 1200 230 - - - 1 hr/day day/week

5 |Hot plate TOPO 695 230 - - - 1 hr/day day/week

6 |Fizzy control system (3.4 kW) WiseVen 3400 230 16 - - 3 hr/day day/week

7 |Votex genie 2 Scientific Industries 120 240 0.5 - - 15 hr/day day/week

A2.312 ViesWniinAnuall 1 |vinauvianeiu National 66 220 0.33 - - 8 hr/day day/week
2 vitﬁ'u Sanyo 103.4 220 0.47 R-134a 0.085 24 hr/day day/week

3 |Notebook Asus Vivo Book 65 19 3.42 - - 8 hr/day day/week

f2.313 1 m?‘aﬂﬁ'umn’m Central AIR 1400 220 0.62 R-22 35 3 hr/day day/week
2 |pouwmsawesuaf 981 220 - - - 3 hr/day day/week

sinauvliafnmaiy Toshiba 65 220 - - - 0 hr/day day/week

4 |iwdeeUsmriined HP 380 220 2.7 - - 2 hr/day day/week

5 |wihsneuiines Lenovo 330 220 15 - - 3 hr/day day/week

6 |CPU Lenovo - P330 400 220 - - - 3 hr/day day/week

7 |wn3esdnsaslu Cleanline 630 220 - - - 3 hr/day day/week

8 |UV-VIS spectrophotometer Shimauza 110 220 - - - 2 hr/day day/week

9 |UV-Vis spectrophotometer (140 Shimauza _ UV-1900i 140 220 0.6363636 - - 15 hr/day day/week

#7.314 osufuAnisiadl 1 [idesUfuennia (1.4 kw) Saijo Denki 1400 220 - R22 3 6 hr/day day/week
2 |reumsaweiuas Saijo Denki 1400 220 - - - 6 hr/day day/week

3 |§idu Sanyo 75 220 0.8 R-22 0.09 24 hr/day day/week

4 |Winauvfiadaiiu Hatari 49 220 - - - 0 hr/day day/week

5 [vinauviindsitu Naruto 50 220 - - - 0 hr/day day/week

6 |wndrindnasiall 1400 220 - - - 24 hr/day day/week

7 éauau%au Memmert 2800 230 - - - 6 hr/day day/week

3t Ohaus 4 220 - - - 3 hr/day day/week

9 |Ultrasonic cleaner CREST 440 220 2 - - 0.5 hr/day day/week

10 |Centrifuge Kubota 660 220 3 - - 15 hr/day day/week

11 [Hot air oven Memmert 2000 220 - - - 6 hr/day day/week

12 |Hot plate Mono 4.8 12 0.4 - - 2 hr/day day/week

13 |Hot plate Jenway 1200 230 - - - 2 hr/day day/week

14 [Hot plate EG.O. 2000 220 8.7-9.1 - - 15 hr/day day/week




15 |Vortex genie 2 Scientific Industries 120 240 0.5 - - 1 2 hr/day 3 day/week

16 |Water bath BUCHI 2300 230 10 - - 1 3 hr/day 2 day/week

17 |Labortechnik AG BUCHI 37 230 - - - 1 hr/day 3 day/week

18 |Vacuum-System BUCHI 660 220 3 - - 1 1 hr/day 3 day/week

19 |Chiller Circulate (0.37 kW) 370 220 - - - 1 2 hr/day 2 day/week

20 |Water bath Stuart 1400 230 - - - 1 3 hr/day 3 day/week

21 |Water bath Stuart 8 220 - - - 1 3 hr/day 2 day/week

22 |Incorporated module (1000 mA)] IKA 24 24 1 - - 1 15 hr/day 2 day/week

23 |Compact Vacuum pump IKA 180 230 - - - 1 1.5 hr/day 3 day/week

A12.315 esiineansdiadl 1 [iwdesufuorma Tasaki 2824 220 - R-410a 3.15 1 6 hr/day 5 day/week
2 |roumsaweiuad Tasaki 2824 220 - - - 1 6 hr/day 5 day/week

3 élﬁu Sanyo 103.4 220 0.47 R-134a 0.085 1 24 hr/day 7 day/week

4 |indosiurines HP 506 220 23 - - 1 0.1 hr/day 5 day/week

5 |Notebook Lenovo 45 20 225 - - 1 3 hr/day 5 day/week

A7.318 #asnaanstiall 1 [iwdesfuerna York 2230 220 745 R-22 15 1 8 hr/day 5 day/week
2 |roumsawesuas York 2230 220 745 - - 1 8 hr/day 5 day/week

3 é'l.ﬁu Sanyo 11 220 0.05 R-134a 0.06 1 24 hr/day 7 day/week

4 [lalasiavl Electrolux 1200 220 - - - 1 0.5 hr/day 5 day/week

5 |Waauvdadawatu Toshiba 65 220 03 - - 1 8 hr/day 5 day/week

6 |indosiuriines EPSON a4 220 0.2 - - 1 30 min/day 5 day/week

7 [Insdwiivindalde Cisco 18 a8 0.375 - - 1 24 hr/day 5 day/week

8 m'&ﬁau Toshiba 600 220 275 - - 1 3 hr/day 5 day/week

Taamafiu 1 é’ncmj’ﬁ:uunim Mallory 1034 220 47 - - 1 10 hr/day 5 day/week
Fwnusitiu 1 |vinauvianlie Tesco 60 220 0.26 - - 1 3 hr/day 7 day/week
#7.401 oaUfUAn159atiainen 1 [wlewsuenma King Cool 3410.1 220 155 R-22 35 2 8 hr/day 5 day/week
2 |roumsaweiuas King Cool 3410.1 220 155 - - 2 8 hr/day 5 day/week

3 |Woauviafomaiu Toshiba 65 220 - - - 5 0.5 hr/day 5 day/week

4 ﬁ@ﬂﬂ’!’mﬁu Memmert 2000 220 - - - 2 24 hr/day 7 day/week

5 |§bu Sharp 123 220 - - - 2 24 hr/day 7 day/week

6 |§iBu Sanyo 150 220 11 - - 1 24 hr/day 7 day/week

7 |gunde HotPack - 352602 1800 220 - - - 1 2 hr/day 7 day/week

Funide Memmert 2000 220 - - - 1 2 hr/day 7 day/week

9 g’iﬂuvﬁa MMM Medcenter 1400 230 - - - 1 24 hr/day 7 day/week

10 r-j\Jaamﬁmmuniaimmﬁiwaﬁﬂu Dwyer MARK JJ 45 220 - - - 1 3 hr/day 5 day/week

11 [Shakig Incuborfor N-BIOTEK 230 230 - - - 1 24 hr/day 7 day/week

12 |Autoclave Hirayama 2000 220 - - - 1 6 hr/day 5 day/week

#2.403 Houdpsilouazinioaans 1 [Centrifuge Scene 200 220 - - - 1 2 hr/day 5 day/week
2 |Centrifuge NUVE 450 230 - - - 1 2 hr/day 5 day/week

3 |Water bath PolyScience 1500 220 - - - 1 5 hr/day 5 day/week

4 [luTasianl Turbora 1200 220 - - - 1 0.5 hr/day 5 day/week

5 |guaenide 900 230 - - - 1 3 hr/day 5 day/week

6 |n30eta Mettler toledo 10.08 12 0.84 - - 1 05 hr/day 5 day/week

7 |indosda Sartorius 144 240 0.6 - - 1 05 hr/day 5 day/week

8 [in30ete ADAM 110 220 05 - - 1 05 hr/day 5 day/week

2.405 aaUfUiRn3¥23nen 1 [wlewiuenma King Cool 3410.1 220 155 R-22 35 2 95 hr/day 5 day/week
2 |reumsaweiuas King Cool 3410.1 220 155 - - 2 9.5 hr/day 5 day/week




3 |vWnauvdafamwaiu Toshiba 65 220 - - - 0.5 hr/day 5 day/week

4 éau Memmert 1380 220 - - - 6 hr/day 5 day/week

5 |Suduenia @Guan Sobo 12 220 - - - 2 hr/day 7 day/week

6 [Dudworna (ﬁ\]m) Twin 12 220 - - - 24 hr/day 7 day/week

7 |Autoclave Tomy 3300 220 15 - - 6 hr/day 5 day/week

8 |Vortex mixer Labnet 69 230 0.3 - - 0.5 hr/day 5 day/week

A12.407 #aeinaansd 1 |iwdesufuonna Tasaki 2824 220 - R-410a 3.15 7 hr/day 5 day/week
2 |reuwmsawesuas Tasaki 2824 220 - - - 7 hr/day 5 day/week

3 élﬁu Sharp 7 220 0.7 R-13da 0.09 24 hr/day 7 day/week

4 é’tﬁu Sharp 55 220 - - - 24 hr/day 7 day/week

5 | msdwiviinnalfy Cisco 18 a8 0.375 - - 8 hr/day 5 day/week

6 lﬂ‘%a»:f;umai' HP 550 220 25 - - 1 hr/day 5 day/week

7 m‘%am“;uma% EPSON 12 220 - - - 3 hr/day 5 day/week

A1.408 #aeSuu 1 [iwdesufuorma Tasaki 2824 220 - R-410a 3.15 3 hr/day 4 day/week
2 |reuwmsaweiuad Tasaki 2824 220 - - - 3 hr/day 3 day/week

3 |Vinauvdadamaiu Toshiba 65 220 - - - 0.5 hr/day 4 day/week

4 |Insiimiviafantds LG 190 220 - - - 3 hr/day 4 day/week

5 |inSesveneides NPE 30 220 - - - 3 hr/day 4 day/week

6 |dlnsvdnfanis NPE 180 220 - - - 3 hr/day 4 day/week

A2.409 #aeSuu 1 [iwdesufuorma NEG 2595 220 11.6 R-22 3 3 hr/day 3 day/week
2 |inesuiuomea Daisenko 1730 220 - R-22 35 3 hr/day 3 day/week

3 |moumsdweIweS NEG 2595 220 11.6 - - 3 hr/day 3 day/week

4 |peuwmsaweiuad Daisenko 1730 220 - - - 3 hr/day 3 day/week

5 |Wnauvdadamaiu Toshiba 65 220 - - - 1 hr/day 3 day/week

6 |Insvimdudafnuis LG 190 220 - - - 3 hr/day 3 day/week

7 |wndesveneides NPE 30 220 - - - 3 hr/day 3 day/week

8 |alwsvdlafinmila NPE 180 220 - - - 3 hr/day 3 day/week

A.411 1 |Weauvdadamaiu Toshiba 65 220 - - - 0.5 hr/day 5 day/week
A.413 oanzivadade 1 |Weanvdafomaiy Toshiba 65 220 - - - 3 hr/day 2 day/week
2 |[§auaugungl POL-EKO 1400 230 - - - 24 hr/day 7 day/week

3 él‘u Misubishi 149.6 220 0.68 - - 24 hr/day 7 day/week

a |guude Sanyo 150 220 11 - - 2 hr/day 7 day/week

5 |Autoclave (3 kW) N-BIOTEK 3000 240 - - - 3 hr/day 1 day/week

6 |fouaufou Memmert 2000 220 9 - - q hr/day 2 day/week

7 |indesindnsa-ang Mettler toledo 2 9-12 - - - 0.5 hr/day 2 day/week

wiesdathmiin Mettler toledo 10.08 12 0.84 - - 05 hr/day 2 day/week

9 [indestadwiinaziden 4 dumia Ohaus 4 220 - - - 0.5 hr/day 2 day/week

A2.414 o fifinsTainen 1 [idasUiueinia Daisenko 1730 220 - R-22 35 ) hr/day 1 day/week
2 |wdesuiuamnia NEG 2595 220 - R-22 35 4 hr/day 1 day/week

3 |meumsdlraiues Daisenko 1730 220 - - - hr/day 1 day/week

4 |meuwnsalaiUas NEG 2595 220 - - - 4 hr/day 1 day/week

5 [nfosqanssmi Olymplus 33 220 0.15 - - q hr/day 1 day/week

6 |Water bath Poly Science 996 249 4 - - 3 hr/day 1 day/week

A2.415 Hoawnzidvailode 2 1 |w3esusuainia (2.4 kw) Saijo denki 2400 220 - R-22 3 2 hr/day 1 day/week
2 |nouwmsawasues (2.4 kw) Saijo denki 2400 220 - - - 2 hr/day 1 day/week

3 |garuaugungiiuuuivdn (1.7 kw) N-BIOTEK 1700 220 - - - 6 hr/day 1 day/week




A2.416 Hoawnituz 1 |iwdesufuenma York 2230 220 745 R-22 15 6 hr/day day/week
2 |reuwsawesues York 2230 220 745 - - 6 hr/day day/week
3 nﬁaqqamsﬁ\i Olymplus 176 220 0.8 - - 3 hr/day day/week
4 [nBosganssmi Nikon a4 220 0.2 - - 2 hr/day day/week
5 |wthaenoufianesulinalf HP 39.96 12 3.33 - - 3 hr/day day/week
6 |CPU HP 300 220 3 - - 3 hr/day day/week
7 |Notebook Dell 65 19.5 2.31/3.34 - - 3 hr/day day/week
8 lﬂ‘%a»:f;‘umai‘ HP 550 220 25 - - 0.5 hr/day day/week
A.417 Houmnzideadiode 3 1 |iwdosufuorma York 2230 220 745 R-22 15 05 hr/day day/week
2 [§augunaniyivinvesiiy Sanyo 2760 230 12 - - 3 hr/day day/week
3 |garuauniainiaydulavasiiy (4.8 Daihan scientific 4800 230 22 - - 05 hr/day day/week
4 é\]ﬂﬂm‘fm Safelab 900 230 - - - 0.5 hr/day day/week
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Tasnnafu Philips 23 37 2.75 hr/day 5 day/week
TaanaLiy Philips 23 1 1 hr/day 5 day/week
Toamaiiu Liton 10 2 1 hr/day 5 day/week
TaanaLiy Sunny 3 2 24 hr/day 7 day/week
Pasnnuaitnu Philips 23 1 0.5 hr/day 7 day/week
ﬁaaﬁ’]mmiﬁi Philips 23 1 4 hr/day 5 day/week
ﬁaaﬁmm:a Philips 23 2 il hr/day 5 day/week
ﬁaaﬁww Philips 23 2 8 hr/day 5 day/week
#2.100 ﬁaﬁm‘uqu Philips 23 2 5 hr/day 5 day/week
f2.101 oeUszyu 1 Philips 23 a0 i hr/day 3 day/week
L&E 9 14 4 hr/day 3 day/week
£12.102 Yio9l3au Philips 23 6 6 hr/day 20 day/week
' £2.103 ioeSau Philips 23 11 3 hr/day 4 day/week
#12.104 vosdlunne Philips 23 4 2 hr/day 5 day/week
#2.105 ioal3au Philips 23 12 3 hr/day 3 day/week
#1.107 ¥osdneu Philips 23 10 7 hr/day 5 day/week
Philips 23 2 8.5 hr/day 5 day/week
Sunny 3 2 24 hr/day 7 day/week
#2.108 ﬁa\‘iﬂimgu Philips 23 12 0.5 hr/day 3 day/week
#2.111 ﬁawixigu 2 Philips 23 6 0.5 hr/day 3 day/week
£1.113 i9309ANURALAZEYIY Philips 23 4 0.5 hr/day 5 day/week
Philips 23 1 0.15 hr/day 5 day/week
Philips 23 2 0.5 hr/day 5 day/week
#2.115 ¥ioentUUf Philips 23 7 8.5 hr/day 5 day/week




24

TasnaLhu Philips 23 32 2 hr/day day/week
Tasnnahu Philips 23 1 1 hr/day day/week
TaanaLiy Sunny 3 4 10 hr/day day/week
ﬁadﬁﬂmmsé Philips 23 1 4 hr/day day/week
ﬁmﬁ’mm:\‘i Philips 23 2 4 hr/day day/week
ﬁaaﬁww Philips 23 1 8 hr/day day/week
72.201 wesUfjuRnsWEnd Philips 23 15 5 hr/day day/week
£2.202 ioa3aunand Philips 23 9 6 hr/day day/week
72.203 oaiuaunsalilang Philips 23 3 75 hr/day day/week
72.204 iaaiugunsaliland Philips 23 2 5 hr/day day/week
#12.205 Yio9l3au Philips 23 14 3 hr/day day/week
£12.206 ioel3au Philips 23 7 6 hr/day day/week
£12.207 WineWnenanssnand Philips 23 a 8 hr/day day/week
£12.209 oel5au Philips 23 8 6 hr/day day/week
fa.211 ﬁaaﬂﬁﬁ'ﬁmiﬁdmﬂﬁau Philips 23 8 8 hr/day day/week
f2.215 fiasWnanasdanenmansasuindon Philips 23 a 10 hr/day day/week
72.218 Philips 23 4 1 hr/day day/week
£2.220 #oeWne1a15d Philips 23 2 6 hr/day day/week
Tasnnaihu Philips 23 32 2 hr/day day/week
Tasmahiu Philips 23 2 1 hr/day day/week
Tasnnaihu Sunny 3 4 10 hr/day day/week
#oetienansd Philips 23 1 4 hr/day day/week
ﬁaaﬁﬂw@\i Philips 23 2 il hr/day day/week
ﬁaaﬁwm Philips 23 1 4 hr/day day/week
ﬁaaﬁ']né"u Philips 23 1 3 hr/day day/week
£1.301 vioeUUAn1siAsl Philips 23 15 2 hr/day day/week
f2.302 Hiaddedeuandon Philips 23 6 i hr/day day/week




#12.303 %0UAIBNETS Philips 23 3 8 hr/day day/week
71.305 iU uAnsial Philips 23 12 3 hr/day day/week
#12.306 YiosIdewmalulagyanin Philips 23 6 8 hr/day day/week
71.307 YioaUjjuRnsiail Philips 23 11 3 hr/day day/week
£12.308 Yiol3au Philips 23 3 6 hr/day day/week
#2.310 %09 FT-IR Philips 23 2 4 hr/day day/week
A1.311 vieeUUansiadl Philips 23 11 6 hr/day day/week
f2.312 foennunAnwadl Philips 23 2 8 hr/day day/week
f2.313 Philips 23 4 3 hr/day day/week
A2.314 WeeufjUiAnsiadl Philips 23 6 6 hr/day day/week
f2.315 #ipeneana1sdiadl Philips 23 8 6 hr/day day/week
£2.318 oeWna191581Adl Philips 23 2 8 hr/day day/week
Tasmahiu Philips 23 17 8 hr/day day/week
Tasnnaihu Philips 23 1 1 hr/day day/week
Taanasiuy Sunny 3 2 24 hr/day day/week
weunugunsalitanuazen Philips 23 1 0.15 hr/day day/week
#owtha1asd Philips 23 1 4 hr/day day/week
ﬁaa‘lji"mcuiﬁ Philips 23 1 4 hr/day day/week
ﬁmﬁwqa Philips 23 2 4 hr/day day/week
f1.401 YU UAN359aINen Philips 23 20 7 hr/day day/week
f11.403 YiaainTasiouaziniousns Philips 23 2 3 hr/day day/week
f2.403 Houadasiiouaznionans Philips 36 4 4 hr/day day/week
72.405 iU UAN5¥Inen Philips 23 19 8 hr/day day/week
#2.407 Ho9Wna1215d Philips 23 4 8 hr/day day/week
£2.408 Woi3eu Philips 23 8 6 hr/day day/week
#11.409 Fosi5au Philips 23 13 6 hr/day day/week
f2.411 Philips 23 4 0.5 hr/day day/week




f2.413 Faunisiagauiialte

Philips 23 3 hr/day day/week
A1.414 YU UAn5¥2Inen Philips 23 4 hr/day day/week
f2.415 HaamziAsailaiia 2 Philips 23 2 hr/day day/week
A2.416 FoWNTUE Philips 23 6 hr/day day/week
f2.417 HoamziAsailaide 3 Philips 23 0.5 hr/day day/week
#12.418 Yiol3au Philips 23 6 hr/day day/week




21075 it [CRNGN Adfu| Ussaniedadldluin | Bvaiedadldluin | Adslwi1 | Power Supply | Ampere |Refrigerant | USunmansii Fwau | szezeainisidau e Y wiae
(W) ) (A) Charge AMALEU (Ke) (%09 Fuitldia
A2.101 ﬁmﬂiwu 1 1 |indesdSuanma Tasaki 2824 220 - R-410a 3.15 8 4 hr/day 3 day/week
#2.102 Hoai3eu 1 |w3asuiuainia Tasaki 2824 220 - R-410a 3.15 1 6 hr/day 5 day/week
2 |wlasuFuoma Daikin 780 220 - R-32 1.2 1 6 hr/day 5 day/week
#1.103 #oai3au 1 |w3asuiuainia Tasaki 2824 220 - R-410a 3150 2 3 hr/day 4 day/week
#2.104 osaluans 1 |indesdSuanma Daikin 780 220 - R-32 12 1 2 hr/day 5 day/week
#2.105 #oai3au 1 |w3asuiuainia Tasaki 2824 220 - R-410a 3.15 2 3 hr/day 3 day/week
1 #2.107 osdinau 1 |indesdSuannma Tasaki 2824 220 - R-410a 3.15 1 7 hr/day 8 day/week
2 |wlasuFuonma King Cool 3410.1 220 155 R-22 3.5 1 7 hr/day 8 day/week
3 |iwSasuFuoma Samsung 1850 220 8.88 R-32 1.5 1 7 hr/day 8 day/week
#72.108 ﬁmﬂwqu 1 |indesdSuennma King Cool 2790.3 220 12.18 R-22 3.5 2 0.5 hr/day 3 day/week
A2.111 ﬁmﬂwqu 2 1 |indesdSuennma Tasaki 2824 220 - R-410a 3.15 1 0.5 hr/day 3 day/week
f2.113 Wossasamuiuasgdie 1 |indesdSuennma Tasaki 2824 220 - R-410a 3.15 1 0.3 hr/day 5 day/week
7.115 A09AMUR 1 [w3esuiuainia Tasaki 2824 220 - R-410a 3.15 1 8.5 hr/day 5 day/week
#12.201 WesuUuRn1sHANd 1 [w3esuiuainia Tasaki 2824 220 - R-410a 3.15 2 5 hr/day 3 day/week
#2.202 HoaSeuidnd 1 [w3esuiuainia Tasaki 2824 220 - R-410a 3.15 2 6 hr/day 5 day/week
72.203 aufugunsaiiland 1 [w3esuiuainia Saijo denki 2400 220 - R-22 3 1 7.5 hr/day 5 day/week
72.204 Haufiugunsaiiland 1 [w3esuiuainia Eminent 2729.6 220 - R-22 3 1 5 hr/day 5 day/week
#1.205 WioaiSeu 1 |indesdSuannmea King cool 2790.3 220 12.18 R-22 3.15 2 3 hr/day 3 day/week
) 1.206 WiDaiSaU 1 |w3esuiuainia Eminent 2729.6 220 - R-22 3 2 6 hr/day 4 day/week
1.207 HowinanssWand 1 |w3esuiuainia Tasaki 2824 220 - R-410a 3.15 1 8 hr/day 5 day/week
1.209 WioaiSau 1 |w3esuiuainia Tasaki 2824 220 - R-410a 3.15 1 6 hr/day 5 day/week
fn.211 ieaUfRAntsdauandon 1 |w3esuiuainia Eminent 3081.39 220 - R-32 35 1 8 hr/day 5 day/week
2 |wlasuFuoma Eminent 2558.14 220 - R-32 2.2 1 8 hr/day 5 day/week
f17.215 Hoewnana1seinendansauandon 1 |indesdSuannmea Tasaki 2824 220 - R-410a 3.15 1 10.5 hr/day 5 day/week
#9.220 Hona1sd 1 |w3esuiuainia Daikin 780 220 - R-32 12 1 6 hr/day 5 day/week
24 72.301 WesufiRn1siadl 1 |wlasuuaniea Tasaki 2824 220 - R-410a 3.15 2 2 hr/day 3 day/week
f12.302 HasHdudawanden 1 |wlasuiuaniea Eminent 7100 220 - R32 17 2 4 hr/day 3 day/week
712.307 WesuiRn1siadl 1 |wlasuiuaniea Tasaki 2824 220 - R-410a 3.15 1 2 hr/day 3 day/week
#1.308 #oai3au 1 |wlasuiuaniea King cool 3289.3 220 14.95 R-22 3.5 1 6 hr/day 4 day/week
#1.310 %9 FT-IR 1 |wlasuuaniea Daikin 1090 220 5 R-22 1.2 1 3 hr/day 1 day/week
2 |wdesfuenna Star-Aire 1030 220 - R-22 1.2 1 3 hr/day 1 day/week
1.312 HowinunAnwail 1 | Sanyo 103.4 220 0.47 R-134a 0.01 1 24 hr/day 5 day/week
: A2.313 1 |w3asuiuaniea Central AIR 1400 220 0.62 R-22 3.5 1 3 hr/day 3 day/week
f2.314 WesufiRnisiadl 1 |w3asuiuaniea Saijo Denki 1400 220 - R-22 3 2 6 hr/day 4 day/week
2 ﬁtﬁu Sanyo 75 220 0.8 R-22 0.09 1 24 hr/day 7 day/week
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1.315 #oenaa1saiad Tasaki 2824 220 - R-410a 3.15 6 hr/day 5 day/week
ﬁtﬁu ‘jz./ SR-5493 Sanyo 103.4 220 0.47 R-134a 0.1 24 hr/day 7 day/week
#7.318 Hoannaasdindl 3asUFuanme York 2230 220 745 R-22 15 8 hr/day 5 day/week
V:l:!,glu Sanyo 11 220 0.05 R-134a 0.06 24 hr/day 7 day/week
2.401 Weufiin15qainen \3asUFuanme King Cool 3410.1 220 15.5 R-22 3.5 8 hr/day 5 day/week
72.405 WesufiRn1s¥ainen \3asUFuanme King Cool 3410.1 220 155 R-22 3.5 9.5 hr/day 5 day/week
#1.407 Houin@1asd wapeUFuainia Tasaki 2824 220 - R-410a 3.15 7 hr/day 5 day/week
ﬂ:!flu Sharp 7 220 0.7 R-134a 0.09 24 hr/day 7 day/week
#1.408 Hoai38u wapeUFuainia Tasaki 2824 220 - R-410a 3.15 3 hr/day 4 day/week
#1.409 #oai3au wapeUFuainia NEG 2595 220 11.6 R-22 3 3 hr/day 3 day/week
insesUSuanma Daisenko 1730 220 - R-22 3.5 3 hr/day 3 day/week
£2.414 %R IMen wneUFuannia Daisenko 1730 220 - R-22 3.5 4 hr/day 1 day/week
isesUSuaIma NEG 2595 220 - R-22 3.5 4 hr/day 1 day/week
415 Feawzidsaiiade 2 isesUSuaIma Saijo denki 2400 220 - R-22 3 2 hr/day 1 day/week
2.416 Hoewniuz isesUSuaIma York 2230 220 745 R-22 15 6 hr/day 5 day/week
A.417 Seamzidsaiiade 3 wiasduane York 2230 220 745 R-22 15 05 hr/day 2 day/week
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aintadldlnin el (W) Power Ampere | Refrigerant | Usunaansvinanuidy Fuau w2 sspzaamslden | Bainalvihillddeu A" EF nsUasUseeRndaunszan | swauiuild | msuanudesieidounszan
Supply (V) (A Charge (Kg) (1F309) (hr/day) (kgCO2eq/kWh/day) 91U (day/week) (kgCO2eq/kWh/week)
Mallory 1034 220 a7 - - 1 hr/day 10 10.34 0.5986 6.189524 5 30.94762
Misubishi 47 220 0.22 - - 1 hr/day 0.3 0.0141 0.5986 0.00844026 7 0.05908182
Tasaki 2824 220 - R-410a 3.15 8 hr/day a4 90.368 0.5986 54.0942848 3 162.2828544
Tasaki 2824 220 - - - 8 hr/day 4 90.368 0.5986 54.0942848 3 162.2828544
Acer 235 220 - - - 1 hr/day a4 0.94 0.5986 0.562684 3 1.688052
A&J 300 220 - - - 2 hr/day 4 24 0.5986 1.43664 3 4.30992
Tasaki 2824 220 - R-410a 3.15 1 hr/day 6 16.944 0.5986 10.1426784 5 50.713392
Daikin 780 220 - R-32 1.2 1 hr/day 6 4.68 0.5986 2.801448 5 14.00724
Tasaki 2824 220 - - - 1 hr/day 6 16.944 0.5986 10.1426784 5 50.713392
Daikin 1090 220 - - - 1 hr/day 6 6.54 0.5986 3.914844 5 19.57422
LG 190 220 - - - 1 hr/day 6 1.14 0.5986 0.682404 5 3.41202
Acer 550 220 25 - - 1 hr/day 0 0 0.5986 0 0 0
NPE 180 220 - - - 2 hr/day 6 2.16 0.5986 1.292976 20 25.85952
Toshiba 65 220 - - - q hr/day 3 0.78 0.5986 0.466908 20 9.33816
Tasaki 2824 220 - R-410a 3.15 2 hr/day 3 16.944 0.5986 10.1426784 4 40.5707136
Tasaki 2824 220 - - - 2 hr/day 3 16.944 0.5986 10.1426784 q 40.5707136
LG 190 220 - - - 1 hr/day 3 0.57 0.5986 0.341202 4 1.364808
NPE 180 220 - - - 2 hr/day 3 1.08 0.5986 0.646488 q 2.585952
Toshiba 65 220 - - - 3 hr/day 0.5 0.0975 0.5986 0.0583635 4 0.233454
Daikin 780 220 - R-32 1.2 1 hr/day 2 1.56 0.5986 0.933816 5 4.66908
Daikin 1090 220 . - - 1 hr/day 2 2.18 0.5986 1.304948 5 6.52474
Hatari 36 220 0.19 - - 1 hr/day 2 0.072 0.5986 0.0430992 5 0.215496
Epson 72 240 0.3 - - 1 hr/day 0.3 0.0216 0.5986 0.01292976 5 0.0646488
Samsung 399 19 2.1 - - 1 hr/day 0.7 0.02793 0.5986 0.016718898 5 0.08359449
Tasaki 2824 220 - R-410a 3.15 2 hr/day 3 16.944 0.5986 10.1426784 3 30.4280352
Tasaki 2824 220 - - - 2 hr/day 3 16.944 0.5986 10.1426784 3 30.4280352
Toshiba 65 220 - - - 3 hr/day 0.5 0.0975 0.5986 0.0583635 3 0.1750905
NPE 180 220 - - - 2 hr/day 3 1.08 0.5986 0.646488 3 1.939464
LG 190 220 - - - 1 hr/day 3 0.57 0.5986 0.341202 3 1.023606
NPE 30 220 - - - 1 hr/day 3 0.09 0.5986 0.053874 3 0.161622
Tasaki 2824 220 - R-410a 3.15 1 hr/day 7 19.768 0.5986 11.8331248 8 94.6649984
King Cool 3410.1 220 15.5 R-22 35 1 hr/day 7 23.8707 0.5986 14.28900102 8 114.3120082
Samsung 1850 220 8.88 R-32 15 1 hr/day 7 12.95 0.5986 7.75187 8 62.01496
Tasaki 2824 220 - R-410a 3.15 1 hr/day 7 19.768 0.5986 11.8331248 8 94.6649984
King Cool 3410.1 220 155 - - 1 hr/day 7 23.8707 0.5986 14.28900102 8 114.3120082
Samsung 1589 220 - - - 1 hr/day 7 11.123 0.5986 6.6582278 8 53.2658224
Acer 330 220 15 - - 2 hr/day 8 5.28 0.5986 3.160608 8 25.284864
HP 352 220 1.6 - - 2 hr/day 8 5.632 0.5986 3.3713152 8 26.9705216
Acer 330 220 15 - - 3 hr/day 8 7.92 0.5986 4.740912 8 37.927296




Lenovo 264 220 1.2 - - hr/day 8 2112 0.5986 1.2642432 8 10.1139456
Acer 3300 220 15 - - hr/day 8 52.8 0.5986 31.60608 8 252.84864
Acer - Life on fitz 3300 220 15 - - hr/day 8 26.4 0.5986 15.80304 8 126.42432
Acer - Verition 3300 220 15 - - hr/day 7 231 0.5986 13.82766 8 110.62128
HP 3300 220 15 - - hr/day 8 528 0.5986 31.60608 8 252.84864
HP 3300 220 15 - - hr/day 8 26.4 0.5986 15.80304 8 126.42432
Lenovo 3300 220 15 - - hr/day 8 26.4 0.5986 15.80304 8 126.42432
Brother i"'u DCP-T520W 28 220 - - - hr/day 8 0.224 0.5986 0.1340864 4 0.5363456
Canon 88 220 0.4 - - hr/day 8 0.704 0.5986 0.4214144 4 1.6856576
Epson a4 220 0.2 - - hr/day 8 0.352 0.5986 0.2107072 4 0.8428288
Epson 12 220 0.2 - - hr/day 8 0.096 0.5986 0.0574656 4 0.2298624
HP 10 220 25 - - hr/day 8 0.08 0.5986 0.047888 4 0.191552
HP 21 220 25 - - hr/day 8 0.0168 0.5986 0.01005648 4 0.04022592
HP 10 220 25 - - hr/day 8 0.08 0.5986 0.047888 4 0.191552
HP 550 220 25 - - hr/day 8 17.6 0.5986 10.53536 4 42.14144
HP 10 220 25 - - hr/day 0.08 0.5986 0.047888 4 0.191552
Terbo speed 12 12 1 - - hr/day 8 0.096 0.5986 0.0574656 24 1.3791744
Line thai 300 220 - - - hr/day 8 24 0.5986 1.43664 8 11.49312
Kyocera 1440 120 12 - - hr/day 8 11.52 0.5986 6.895872 8 55.166976
Ricoh 46.2 220 - - - hr/day 8 0.3696 0.5986 0.22124256 8 1.76994048
Cisco 18 48 0.375 - - hr/day 8 0.864 0.5986 0.5171904 8 4.1375232
Cisco 18 48 0.375 - - hr/day 9.5 0.171 0.5986 0.1023606 8 0.8188848
Cisco 18 48 0.375 - - hr/day 8 0.144 0.5986 0.0861984 8 0.6895872
Reach - DT2000 18 48 0.375 - - hr/day 8 0.144 0.5986 0.0861984 8 0.6895872
Etekess 110 220 0.5 - - hr/day 8 0.88 0.5986 0.526768 8 4.214144
Hatari 36 220 0.19 - - hr/day 7 0.252 0.5986 0.1508472 8 1.2067776
Toshiba 65 220 - - - hr/day 0 0.5986 0 0 0
Hatari 39.6 220 0.18 - - hr/day 0 0 0.5986 0 0 0
King Cool 2790.3 220 12.18 R-22 3.5 hr/day 0.5 27903 0.5986 1.67027358 3 5.01082074
King Cool 2790.3 220 12.18 - - hr/day 0.5 2.7903 0.5986 1.67027358 3 5.01082074
Misubishi 48 220 - - - hr/day 0.5 0.072 0.5986 0.0430992 3 0.1292976
Hatari 52 220 - - - hr/day 0.5 0.026 0.5986 0.0155636 3 0.0466908
Hatari 36 220 0.19 - - hr/day 0.5 0.036 0.5986 0.0215496 3 0.0646488
LG 190 220 - - - hr/day 0.5 0.095 0.5986 0.056867 3 0.170601
NPE 30 220 - - - hr/day 0.5 0.015 0.5986 0.008979 3 0.026937
Good man 180 220 - - - hr/day 0.5 0.18 0.5986 0.107748 3 0.323244
NPE 180 220 - - - hr/day 0.5 0.18 0.5986 0.107748 3 0.323244
Toshiba 65 220 - - - hr/day 1 0.065 0.5986 0.038909 5 0.194545
Hatari 39.6 220 0.18 - - hr/day 1 0.0396 0.5986 0.02370456 5 0.1185228
Hitachi 1184 - - - - hr/day 24 28.416 0.5986 17.0098176 7 119.0687232
Singer 125 220 - - - hr/day 8 1 0.5986 0.5986 5 2.993
Sharp 800 - - - - hr/day 0.15 0.12 0.5986 0.071832 5 0.35916
Sharp- 1.4 L 610 220 - - - hr/day 8 4.88 0.5986 2921168 5 14.60584




Tasaki 2824 220 - R-410a 3.15 hr/day 0.5 1.412 0.5986 0.8452232 2.5356696
Tasaki 2824 220 - - - hr/day 0.5 1.412 0.5986 0.8452232 2.5356696
LG 190 - - - - hr/day 0.5 0.095 0.5986 0.056867 0.170601
Hatari 50 - 0.23 - - hr/day 0.5 0.025 0.5986 0.014965 0.044895
Hatari 36 220 0.19 - - hr/day 0.5 0.018 0.5986 0.0107748 0.0215496
Tasaki 2824 220 - R-410a 3.15 hr/day 0.3 0.8472 0.5986 0.50713392 2.5356696
Tasaki 2824 220 - - - hr/day 0.3 0.8472 0.5986 0.50713392 2.5356696
Tasaki 2824 220 - - - hr/day 0.3 0.8472 0.5986 0.50713392 2.5356696
Tasaki 2824 220 - - - hr/day 0.3 0.8472 0.5986 0.50713392 2.5356696
Hitachi 1220 - - - - hr/day 24 29.28 0.5986 17.527008 122.689056
NEO HOME LINE 420 220 - - - hr/day 0.15 0.063 0.5986 0.0377118 0.0377118
NEO HOME LINE 190 220 - - - hr/day 0.15 0.0285 0.5986 0.0170601 0.0170601
Tasaki 2824 220 - R-410a 3.15 hr/day 8.5 24.004 0.5986 14.3687944 71.843972
Tasaki 2824 220 - - - hr/day 8.5 24.004 0.5986 14.3687944 71.843972
Acer 330 220 1.5 - - hr/day 8.5 2.805 0.5986 1.679073 8.395365
Acer 300 220 - - - hr/day 8.5 2.55 0.5986 1.52643 7.63215
Cisco 18 48 0.375 - - hr/day 8.5 0.153 0.5986 0.0915858 0.457929
HP 770 220 35 - - hr/day 8.5 6.545 0.5986 3.917837 19.589185
1sUspsRnvEaunszan duil 1 (kgCO2eq/kWh) 831.59693 497.7939223 2919.370614
Mallory 1034 220 4.7 - - hr/day 10 10.34 0.5986 6.189524 30.94762
Tasaki 2824 220 - R-410a 3.15 hr/day 5 28.24 0.5986 16.904464 50.713392
Tasaki 2824 220 - - - hr/day 5 28.24 0.5986 16.904464 50.713392
Toshiba 65 220 - - - hr/day 5 13 0.5986 0.77818 2.33454
NPE 180 220 - - - hr/day 5 18 0.5986 1.07748 3.23244
NPE 30 220 - - - hr/day 5 0.15 0.5986 0.08979 0.26937
Tasaki 2824 220 - R-410a 3.15 hr/day 6 33.888 0.5986 20.2853568 101.426784
Tasaki 2824 220 - - - hr/day 6 33.888 0.5986 20.2853568 101.426784
Toshiba 65 220 - - - hr/day 3 0.585 0.5986 0.350181 1.750905
LG 190 220 - - - hr/day 6 1.14 0.5986 0.682404 3.41202
NPE 30 220 - - - hr/day 6 0.18 0.5986 0.107748 0.53874
NPE 180 220 - - - hr/day 6 2.16 0.5986 1.292976 6.46488
Saijo denki 2400 220 - R-22 3 hr/day 75 18 0.5986 10.7748 53.874
Saijo denki 2400 220 - - - hr/day 75 18 0.5986 10.7748 53.874
Hatari 39 220 0.18 - - hr/day 75 0.2925 0.5986 0.1750905 0.8754525
HP 3520 220 16 - - hr/day 24 84.48 0.5986 50.569728 353.988096
Svoa 60 12 5 - - hr/day 24 1.44 0.5986 0.861984 6.033888
Samsung 29.96 14 2.14 - - hr/day 7.5 0.4494 0.5986 0.26901084 1.3450542
JBL 25 5 0.5 - - hr/day 75 0.01875 0.5986 0.01122375 0.05611875
Cisco 18 a8 0.375 - - hr/day 8.5 0.153 0.5986 0.0915858 0.457929
W Woridtech 35 - - - - hr/day 75 0.2625 0.5986 0.1571325 0.7856625
HP 75.6 12 6.3 - - hr/day 7.5 0.567 0.5986 0.3394062 1.697031
HP 180 220 - - - hr/day 24 4.32 0.5986 2585952 18.101664




Canon 121 220 0.55 - - 1 hr/day 0.15 0.01815 0.5986 0.01086459 2 0.02172918
Eminent 2729.6 220 - R-22 3 1 hr/day 5 13.648 0.5986 8.1696928 5 40.848464
Eminent 2729.6 220 - - - 1 hr/day 5 13.648 0.5986 8.1696928 5 40.848464

Sanyo 26 220 0.12 - - 1 hr/day 2 0.052 0.5986 0.0311272 5 0.155636

CFLGR 50 220 - - - 1 hr/day 3 0.15 0.5986 0.08979 5 0.44895

EPSON 12 220 - - - 1 hr/day 0.15 0.0018 0.5986 0.00107748 5 0.0053874

Cisco 18 48 0.375 - - 1 hr/day 8 0.144 0.5986 0.0861984 5 0.430992
SMC 88 220 0.4 - - 1 hr/day 3 0.264 0.5986 0.1580304 5 0.790152

Apple 60.225 16.5 3.65 - - 1 hr/day 3 0.180675 0.5986 0.108152055 5 0.540760275
King cool 2790.3 220 12.18 R-22 3.15 2 hr/day 3 16.7418 0.5986 10.02164148 3 30.06492444
King cool 2790.3 220 12.18 - - 2 hr/day 3 16.7418 0.5986 10.02164148 3 30.06492444

EPSON 298 220 3.1-1.3 - - 1 hr/day 3 0.894 0.5986 0.5351484 3 1.6054452
Toshiba 65 220 - - - 4 hr/day 3 0.78 0.5986 0.466908 3 1.400724
Eminent 2729.6 220 - R-22 3 2 hr/day 6 32.7552 0.5986 19.60726272 4 78.42905088
Eminent 2729.6 220 - - - 2 hr/day 6 32.7552 0.5986 19.60726272 4 78.42905088

LG 190 - - - - 1 hr/day 6 114 0.5986 0.682404 4 2729616
NPE 30 - - - - 1 hr/day 6 0.18 0.5986 0.107748 3 0.323244
NPE 180 220 - - - 2 hr/day 6 2.16 0.5986 1.292976 3 3.878928

Tasaki 2824 220 - R-410a 3.15 1 hr/day 8 22.592 0.5986 13.5235712 5 67.617856

Tasaki 2824 220 - - - 1 hr/day 8 22.592 0.5986 135235712 5 67.617856

Sharp 101 220 0.85 - - 1 hr/day 24 2424 0.5986 1.4510064 7 10.1570448

HP 36 220 - - - 1 hr/day 0.5 0.018 0.5986 0.0107748 5 0.053874
Ricoh 376 120 - - - 1 hr/day 0.5 0.188 0.5986 0.1125368 5 0.562684
Cisco 18 48 0.375 - - 2 hr/day 8 0.288 0.5986 0.1723968 5 0.861984
Acer 64.98 19 3.42 - - 1 hr/day 8 0.51984 0.5986 0.311176224 5 1.55588112

Tasaki 2824 220 - R-410a 3.15 1 hr/day 6 16.944 0.5986 10.1426784 5 50.713392

Tasaki 2824 220 - - - 1 hr/day 6 16.944 0.5986 10.1426784 5 50.713392
Toshiba 65 220 - - - 3 hr/day 3 0.585 0.5986 0.350181 5 1.750905

EPSON 298 220 3.1-1.3 - - 1 hr/day 6 1.788 0.5986 1.0702968 5 5351484
Eminent 3081.39 220 - R-32 35 1 hr/day 8 2465112 0.5986 14.75616043 5 73.78080216
Eminent 2558.14 220 - R-32 22 1 hr/day 8 20.46512 0.5986 12.25042083 5 61.25210416
Eminent 3081.39 220 - - - 1 hr/day 8 2465112 0.5986 14.75616043 5 73.78080216
Eminent 2558.14 220 - - - 1 hr/day 8 20.46512 0.5986 12.25042083 5 61.25210416

Acer 64.98 19 3.42 - - 1 hr/day 7 0.45486 0.5986 0.272279196 5 1.36139598
Acer 45.03 19 2.37 - - 1 hr/day 8 0.36024 0.5986 0.215639664 5 1.07819832

AS-ONE 3 220 - - - 1 hr/day 24 0.072 0.5986 0.0430992 7 0.3016944
Memert 1400 230 6.1 - - 1 hr/day 16 224 0.5986 13.40864 5 67.0432
Toshiba 65 220 - - - 2 hr/day 3 0.39 0.5986 0.233454 5 116727

Philips 330 220 15 - - 1 hr/day 2 0.66 0.5986 0.395076 5 197538
Lenovo 880 220 4 - - 1 hr/day 2 176 0.5986 1.053536 5 5.26768

Canon 110 220 0.5 - - 1 hr/day 2 0.22 0.5986 0.131692 5 0.65846

D LAB 60 220 - - - 1 hr/day 0.15 0.009 0.5986 0.0053874 1 0.0053874

Ohaus 4 220 - - - 1 hr/day 1 0.004 0.5986 0.0023944 5 0.011972




Ohaus 4 220 - - - hr/day 1 0.004 0.5986 0.0023944 0.011972
Wiggens 1265 230 55 - - hr/day 24 30.36 0.5986 18.173496 90.86748
Major science 1449 230 0.63 - - hr/day 24 3.4776 0.5986 2.08169136 10.4084568
Meter tech 150 220 - - - hr/day 1 0.15 0.5986 0.08979 0.44895
MIULAB 440 220 2 - - hr/day 2 0.88 0.5986 0.526768 2.63384
Olympus 110 220 0.5 - - hr/day 1 0.11 0.5986 0.065846 0.131692
Electrolux 1250 220 - - - hr/day 0.15 0.1875 0.5986 0.1122375 0.1122375
Tasaki 2824 220 - R-410a 3.15 hr/day 10.5 29.652 0.5986 17.7496872 88.748436
Tasaki 2824 220 - - - hr/day 10.5 29.652 0.5986 17.7496872 88.748436
Mitsubishi 52 220 - - - hr/day 24 1.248 0.5986 0.7470528 5.2293696
HP 14.89 220 - - - hr/day 9.75 0.1451775 0.5986 0.086903252 0.434516258
Lenovo 330 220 15 - - hr/day 9 297 0.5986 1.777842 8.88921
HP 150 220 - - - hr/day 9.75 1.4625 0.5986 0.8754525 4.3772625
Lenovo 500 220 - - - hr/day 9 4.5 0.5986 2.6937 13.4685
ETECH 480 220 - - - hr/day 9.75 4.68 0.5986 2.801448 14.00724
ETECH 550 220 - - - hr/day 9 4.95 0.5986 296307 14.81535
Acer 64.98 19 3.42 - - hr/day 9.75 0.633555 0.5986 0.379246023 1.896230115
Dell 65 20 3.25 - - hr/day 9 0.585 0.5986 0.350181 1.750905
Dell 65.13 19.5 3.34 - - hr/day 10.5 0.683865 0.5986 0.409361589 2.046807945
HP 355 220 - - - hr/day 9.75 3.46125 0.5986 2.07190425 10.35952125
HP 300 220 - - - hr/day 9 2.7 0.5986 1.61622 8.0811
HP 3.82 220 - - - hr/day 9 0.03438 0.5986 0.020579868 0.10289934
HP 550 220 25 - - hr/day 0.5 0.275 0.5986 0.164615 0.823075
HP 10 220 - - - hr/day 10.5 0.105 0.5986 0.062853 0.314265
KRUPS 1500 220 - - - hr/day 0.5 0.75 0.5986 0.44895 2.24475
Philips 50 220 - - - hr/day 10.5 0.525 0.5986 0.314265 1571325
Sharp 610 220 - - - hr/day 75 4.575 0.5986 2.738595 13.692975
Cisco 18 48 0.375 - - hr/day 10.5 0.189 0.5986 0.1131354 0.565677
Panasonic 16.4 - 0.073 - - hr/day 10.5 0.1722 0.5986 0.10307892 0.5153946
Zealway 2900 220 16 - - hr/day 3 8.7 0.5986 520782 15.62346
Sharp 100 - - - - hr/day 24 24 0.5986 1.43664 10.05648
Rocker 660 220 3 - - hr/day 0.2 0.132 0.5986 0.0790152 0.2370456
Misubishi a4 220 0.21 - - hr/day 3 0.132 0.5986 0.0790152 0.3160608
Wiggens 2000 230 - - - hr/day 3 6 0.5986 3.5916 10.7748
Daikin 780 220 - R-32 12 hr/day 6 4.68 0.5986 2.801448 14.00724
Daikin 1090 220 - - - hr/day 6 6.54 0.5986 3.914844 19.57422
Samsung 45 220 - - - hr/day 6 0.27 0.5986 0.161622 0.80811
Lenovo 330 220 15 - - hr/day 6 1.98 0.5986 1.185228 592614
Asus - RM1000i 350 220 - - - hr/day 6 2.1 0.5986 1.25706 6.2853
Syndome 1001 220 4.55 - - hr/day 6 6.006 0.5986 3.5951916 17.975958
Cisco 18 48 0.375 - - hr/day 24 0.432 0.5986 0.2585952 1.292976
EPSON 12 220 - - - hr/day 0.2 0.0024 0.5986 0.00143664 0.00430992
Creative 45 220 - - - hr/day 3 0.135 0.5986 0.080811 0.404055




1sUgeERMeBaunsTan Suit 2 (keCOZeq/kWh) 772.2216225 462.2518632 2251.813039
Mallory 1034 220 a7 - - 1 hr/day 10 10.34 0.5986 6.189524 5 30.94762
Mira 25 220 - - - 1 hr/day 35 0.0875 0.5986 0.0523775 7 0.3666425
Tasaki 2824 220 - R-410a 3.15 2 hr/day 2 11.296 0.5986 6.7617856 3 20.2853568
Tasaki 2824 220 - - - 2 hr/day 2 11.296 0.5986 6.7617856 3 20.2853568
Toshiba 65 220 - - - a4 hr/day 2 0.52 0.5986 0.311272 3 0.933816
1400 220 - - - 2 hr/day 24 67.2 0.5986 40.22592 7 281.58144
Hettich 69 230 0.3 - - 1 hr/day 1.5 0.1035 0.5986 0.0619551 2 0.1239102
Jenway 1200 220 - - - 1 hr/day 25 3 0.5986 1.7958 3 5.3874
E.G.O. 2000 220 - - - 6 hr/day 2 24 0.5986 14.3664 3 43.0992
Leybold 120 230 0.7 - - 1 hr/day 0.1 0.012 0.5986 0.0071832 3 0.0215496
Scientific Industries 120 240 0.5 - - 1 hr/day 0.15 0.018 0.5986 0.0107748 3 0.0323244
Eminent 7100 220 - R-32 1.7 2 hr/day q 56.8 0.5986 34.00048 3 102.00144
Eminent 2860 220 13 - - 2 hr/day 4 22.88 0.5986 13.695968 3 41.087904
Sanyo 26 220 0.12 - - 2 hr/day q 0.208 0.5986 0.1245088 3 0.3735264
Sanden intercool 450 220 - - - 1 hr/day 24 10.8 0.5986 6.46488 7 45.25416
Sanden intercool 215 220 1.33 - - 1 hr/day 24 5.16 0.5986 3.088776 7 21.621432
Sanyo 50 220 - - - 1 hr/day 24 1.2 0.5986 0.71832 7 5.02824
PRACTUM 184.8 220 0.84 - - 1 hr/day 8 1.4784 0.5986 0.88497024 5 4.4248512
Sartorius 144 240 0.6 - - 1 hr/day 8 1.152 0.5986 0.6895872 5 3.447936
Lenovo 70 20 35 - - 1 hr/day 8 0.56 0.5986 0.335216 5 1.67608
Cannon 110 220 0.5 - - 1 hr/day 8 0.88 0.5986 0.526768 5 2.63384
Ricoh 300 230 - - - 1 hr/day 1.5 0.45 0.5986 0.26937 1 0.26937
Perkinelmer 2760 230 12 - - 1 hr/day 3 8.28 0.5986 4.956408 1 4.956408
ARES 22000 220 100 - - 1 hr/day 3 66 0.5986 39.5076 1 39.5076
Toshiba 65 220 - - - 4 hr/day 3 0.78 0.5986 0.466908 3 1.400724
1400 220 - - - 1 hr/day 3 4.2 0.5986 2.51412 3 7.54236
Carbolite 2400 240 - - - 1 hr/day 0.5 1.2 0.5986 0.71832 1 0.71832
Leybold 120 220 - - - 1 hr/day 0.15 0.018 0.5986 0.0107748 1 0.0107748
Super line 250 220 - - - 1 hr/day 0.5 0.125 0.5986 0.074825 1 0.074825
Olympus 20 220 - - - 1 hr/day a4 0.08 0.5986 0.047888 3 0.143664
Philips 350 220 - - - 1 hr/day 2 0.7 0.5986 0.41902 2 0.83804
Ohaus 132 220 0.6 - - 1 hr/day 0.5 0.066 0.5986 0.0395076 3 0.1185228
Sharp 90 220 - - - 1 hr/day 24 2.16 0.5986 1.292976 7 9.050832
TELSTAR 900 230 - - - 1 hr/day 2 1.8 0.5986 1.07748 2 2.15496
Hirayama 2000 220 - - - 1 hr/day 3 6 0.5986 3.5916 2 7.1832
K-015 370 220 - - - 1 hr/day 3 1.11 0.5986 0.664446 2 1.328892
IKA 180 230 - - - 1 hr/day 0.5 0.09 0.5986 0.053874 2 0.107748
Memmert 600 220 - - - 1 hr/day 6 3.6 0.5986 2.15496 3 6.46488
Jenway 1200 220 - - - 2 hr/day 25 6 0.5986 3.5916 3 10.7748
TOPO 695 220 - - - 1 hr/day 25 1.7375 0.5986 1.0400675 3 3.1202025
KA 1020 220 - - - 1 hr/day 25 2.55 0.5986 1.52643 3 4.57929




Labtech 800 220 - - - 1 hr/day 2 1.6 0.5986 0.95776 3 287328
EG.O. 2000 220 9 - - 1 hr/day 25 5 0.5986 2.993 3 8.979
BUCHI 37 230 - - - 1 hr/day 2 0.074 0.5986 0.0442964 2 0.0885928
BUCHI 600 230 - - - 1 hr/day 2 12 0.5986 0.71832 2 1.43664

Mettler H30 15 110 - - - 2 hr/day 3 0.09 0.5986 0.053874 3 0.161622
Biotech 100 220 - - - 1 hr/day 15 0.15 0.5986 0.08979 0.5 0.044895
Metertech 110 220 - - - 1 hr/day 2 0.22 0.5986 0.131692 3 0.395076
CREST 440 220 2 - - 1 hr/day 0.5 0.22 0.5986 0.131692 3 0.395076
BUCHI 660 220 3 - - 1 hr/day 0.5 0.33 0.5986 0.197538 2 0.395076
BUCHI 2300 230 10 - - 1 hr/day 3 6.9 0.5986 4.13034 2 8.26068
Stuart 1400 230 - - - 1 hr/day 3 4.2 0.5986 2.51412 2 5.02824
Stuart 8 220 - - - 1 hr/day 0.5 0.004 0.5986 0.0023944 15 0.0035916
IKA 24 24 1 - - 1 hr/day 0.5 0.012 0.5986 0.0071832 15 0.0107748

NESLAB 1606 220 73 - - 1 hr/day 3 4.818 0.5986 2.8840548 3 8.6521644

CAMAG 20 220 - - - 1 hr/day 3 0.06 0.5986 0.035916 3 0.107748
Tasaki 2824 220 - R-410a 3.15 1 hr/day 2 5.648 0.5986 3.3808928 3 10.1426784
Tasaki 2824 220 - - - 1 hr/day 2 5.648 0.5986 3.3808928 3 10.1426784

Toshiba 65 220 - - - 3 hr/day 0.2 0.039 0.5986 0.0233454 3 0.0700362

1400 220 - - - 2 hr/day 0.2 0.56 0.5986 0.335216 3 1.005648

King cool 3289.3 220 14.95 R-22 35 1 hr/day 6 19.7358 0.5986 11.81384988 4 47.25539952

King cool 3289.3 220 14.95 - - 1 hr/day 6 19.7358 0.5986 11.81384988 4 47.25539952

LG 190 240 - - - 1 hr/day 6 114 0.5986 0.682404 4 2729616

Toshiba 65 220 - - - 2 hr/day 3 0.39 0.5986 0.233454 4 0.933816
Hatari 65 220 0.31 - - 1 hr/day 3 0.195 0.5986 0.116727 4 0.466908
Daikin 1090 220 5 R-22 12 1 hr/day 3 3.27 0.5986 1.957422 1 1.957422

Star-Aire 1030 220 - R-22 12 1 hr/day 3 3.09 0.5986 1.849674 1 1.849674
Daikin 1450 220 5 - - 1 hr/day 3 4.35 0.5986 260391 1 260391

Star-Aire 1066 220 - - - 1 hr/day 3 3.198 0.5986 1.9143228 1 1.9143228

Specirum 3960 220 18 - - 1 hr/day 15 5.94 0.5986 3.555684 1 3.555684
Dell 330 220 15 - - 1 hr/day 15 0.495 0.5986 0.296307 1 0.296307
Dell 660 220 3 - - 1 hr/day 15 0.99 0.5986 0.592614 1 0.592614

BEL-ART 9 220 - - - 1 hr/day 24 0.216 0.5986 0.1292976 7 0.9050832

Toshiba 65 220 - - - 1 hr/day 0 0 0.5986 0 0 0
Sanyo 26 220 0.12 - - 1 hr/day 0 0 0.5986 0 0 0

Cleanline 1350 220 - - - 1 hr/day 15 2.025 0.5986 1.212165 1 1.212165
1400 220 - - - 2 hr/day 24 67.2 0.5986 40.22592 7 281.58144

Toshiba 65 220 - - - 1 hr/day 6 0.39 0.5986 0.233454 3 0.700362
KNF 230 230 13 - - 1 hr/day 0.5 0.115 0.5986 0.068839 1 0.068839

Jenway 1200 230 - - - 1 hr/day 1 12 0.5986 0.71832 3 2.15496
TOPO 695 230 - - - 1 hr/day 1 0.695 0.5986 0.416027 3 1.248081

WiseVen 3400 230 16 - - 1 hr/day 3 10.2 0.5986 6.10572 2 12.21144

Scientific Industries 120 240 0.5 - - 1 hr/day 15 0.18 0.5986 0.107748 3 0.323244

National 66 220 0.33 - - 1 hr/day 8 0.528 0.5986 0.3160608 5 1.580304




Sanyo 103.4 220 0.47 R-134a 0.085 1 hr/day 24 2.4816 0.5986 1.48548576 5 7.4274288
Asus Vivo Book 65 19 3.42 - - 1 hr/day 8 0.52 0.5986 0.311272 5 1.55636
Central AIR 1400 220 0.62 R-22 35 1 hr/day 3 4.2 0.5986 251412 3 7.54236
981 220 - - - 1 hr/day 3 2.943 0.5986 1.7616798 3 5.2850394
Toshiba 65 220 - - - 3 hr/day 0 0 0.5986 0 0 0
HP 380 220 2.7 - - 1 hr/day 2 0.76 0.5986 0.454936 2 0.909872
Lenovo 330 220 15 - - 1 hr/day 3 0.99 0.5986 0.592614 3 1.777842
Lenovo - P330 400 220 - - - 1 hr/day 3 1.2 0.5986 0.71832 3 2.15496
Cleanline 630 220 - - - 1 hr/day 3 1.89 0.5986 1.131354 3 3.394062
Shimauza 110 220 - - - 1 hr/day 2 0.22 0.5986 0.131692 3 0.395076
Shimauza _ UV-1900i 140 220 0.6363636 - - 1 hr/day 15 0.21 0.5986 0.125706 1 0.125706
Saijo Denki 1400 220 - R-22 3 2 hr/day 6 16.8 0.5986 10.05648 4 40.22592
Saijo Denki 1400 220 - - - 2 hr/day 6 16.8 0.5986 10.05648 4 40.22592
Sanyo 75 220 0.8 R-22 0.09 1 hr/day 24 18 0.5986 1.07748 7 7.54236
Hatari 49 220 - - - 1 hr/day 0 0 0.5986 0 0
Naruto 50 220 - - - 1 hr/day 0 0 0.5986 0 0 0
1400 220 - - - 2 hr/day 24 67.2 0.5986 40.22592 7 281.58144
Memmert 2800 230 - - - 1 hr/day 6 16.8 0.5986 10.05648 3 30.16944
Ohaus 4 220 - - - 1 hr/day 3 0.012 0.5986 0.0071832 3 0.0215496
CREST 440 220 2 - - 1 hr/day 0.5 0.22 0.5986 0.131692 2 0.263384
Kubota 660 220 3 - - 1 hr/day 15 0.99 0.5986 0.592614 3 1.777842
Memmert 2000 220 - - - 1 hr/day 6 12 0.5986 7.1832 3 21.5496
Mono 4.8 12 0.4 - - 1 hr/day 2 0.0096 0.5986 0.00574656 3 0.01723968
Jenway 1200 230 - - - 1 hr/day 2 24 0.5986 1.43664 3 4.30992
EG.O. 2000 220 8.7-9.1 - - 1 hr/day 15 3 0.5986 1.7958 3 5.3874
Scientific Industries 120 240 0.5 - - 1 hr/day 2 0.24 0.5986 0.143664 3 0.430992
BUCHI 2300 230 10 - - 1 hr/day 3 6.9 0.5986 4.13034 2 8.26068
BUCHI 37 230 - - - 1 hr/day 3 0.111 0.5986 0.0664446 3 0.1993338
BUCHI 660 220 3 - - 1 hr/day 1 0.66 0.5986 0.395076 3 1.185228
370 220 - - - 1 hr/day 2 0.74 0.5986 0.442964 2 0.885928
Stuart 1400 230 - - - 1 hr/day 3 4.2 0.5986 251412 3 7.54236
Stuart 8 220 - - - 1 hr/day 3 0.024 0.5986 0.0143664 2 0.0287328
IKA 24 24 1 - - 1 hr/day 15 0.036 0.5986 0.0215496 2 0.0430992
IKA 180 230 - - - 1 hr/day 15 0.27 0.5986 0.161622 3 0.484866
Tasaki 2824 220 - R-410a 3.15 1 hr/day 6 16.944 0.5986 10.1426784 5 50.713392
Tasaki 2824 220 - - - 1 hr/day 6 16.944 0.5986 10.1426784 5 50.713392
Sanyo 103.4 220 0.47 R-134a 0.085 1 hr/day 24 24816 0.5986 1.48548576 7 10.39840032
HP 506 220 23 - - 1 hr/day 0.1 0.0506 0.5986 0.03028916 5 0.1514458
Lenovo 45 20 225 - - 1 hr/day 3 0.135 0.5986 0.080811 5 0.404055
York 2230 220 745 R-22 15 1 hr/day 8 17.84 0.5986 10.679024 5 53.39512
York 2230 220 745 - - 1 hr/day 8 17.84 0.5986 10.679024 5 53.39512
Sanyo 11 220 0.05 R-13da 0.06 1 hr/day 24 0.264 0.5986 0.1580304 7 1.1062128
Electrolux 1200 220 - - - 1 hr/day 0.5 0.6 0.5986 0.35916 5 1.7958




Toshiba 65 220 0.3 - - 1 hr/day 8 0.52 0.5986 0.311272 1.55636
EPSON 44 220 0.2 - - 1 min/day 30 1.32 0.5986 0.790152 3.95076
Cisco 18 48 0.375 - - 1 hr/day 24 0.432 0.5986 0.2585952 1.292976
Toshiba 600 220 2.75 - - 1 hr/day 3 1.8 0.5986 1.07748 5.3874
1sUsesfneEeunszan Jufl 3 (keCO2eq/kWh) 761.7879 456.0062369 1919.512303
Mallory 1034 220 a7 - - 1 hr/day 10 10.34 0.5986 6.189524 30.94762
Tesco 60 220 0.26 - - 1 hr/day 3 0.18 0.5986 0.107748 0.754236
King Cool 3410.1 220 15.5 R-22 35 2 hr/day 8 54.5616 0.5986 32.66057376 163.3028688
King Cool 3410.1 220 155 - - 2 hr/day 8 54.5616 0.5986 32.66057376 163.3028688
Toshiba 65 220 - - - 5 hr/day 0.5 0.1625 0.5986 0.0972725 0.4863625
Memmert 2000 220 - - - 2 hr/day 24 96 0.5986 57.4656 402.2592
Sharp 123 220 - - - 2 hr/day 24 5.904 0.5986 3.5341344 24.7389408
Sanyo 150 220 1.1 - - 1 hr/day 24 3.6 0.5986 2.15496 15.08472
HotPack - 352602 1800 220 - - - 1 hr/day 24 43.2 0.5986 25.85952 181.01664
Memmert 2000 220 - - - 1 hr/day 24 48 0.5986 28.7328 201.1296
MMM Medcenter 1400 230 - - - 1 hr/day 24 33.6 0.5986 20.11296 140.79072
Dwyer MARK JJ 45 220 - - - 1 hr/day 3 0.135 0.5986 0.080811 0.404055
N-BIOTEK 230 230 - - - 1 hr/day 24 5.52 0.5986 3.304272 23.129904
Hirayama 2000 220 - - - 1 hr/day 6 12 0.5986 7.1832 35916
Scene 200 220 - - - 1 hr/day 2 0.4 0.5986 0.23944 1.1972
NUVE 450 230 - - - 1 hr/day 2 0.9 0.5986 0.53874 2.6937
PolyScience 1500 220 - - - 1 hr/day 5 7.5 0.5986 4.4895 22.4475
Turbora 1200 220 - - - 1 hr/day 0.5 0.6 0.5986 0.35916 1.7958
900 230 - - - 1 hr/day 3 2.7 0.5986 1.61622 8.0811
Mettler toledo 10.08 12 0.84 - - 1 hr/day 0.5 0.00504 0.5986 0.003016944 0.01508472
Sartorius 144 240 0.6 - - 1 hr/day 0.5 0.072 0.5986 0.0430992 0.215496
ADAM 110 220 0.5 - - 1 hr/day 0.5 0.055 0.5986 0.032923 0.164615
King Cool 3410.1 220 15.5 R-22 35 2 hr/day 9.5 64.7919 0.5986 38.78443134 193.9221567
King Cool 3410.1 220 15.5 - - 2 hr/day 9.5 64.7919 0.5986 38.78443134 193.9221567
Toshiba 65 220 - - - 5 hr/day 0.5 0.1625 0.5986 0.0972725 0.4863625
Memmert 1380 220 - - - 1 hr/day 6 8.28 0.5986 4.956408 24.78204
Sobo 12 220 - - - 1 hr/day 24 0.288 0.5986 0.1723968 1.2067776
Twin 12 220 - - - 1 hr/day 24 0.288 0.5986 0.1723968 1.2067776
Tomy 3300 220 15 - - 1 hr/day 6 19.8 0.5986 11.85228 59.2614
Labnet 69 230 0.3 - - 1 hr/day 0.5 0.0345 0.5986 0.0206517 0.1032585
Tasaki 2824 220 - R-410a 3.15 1 hr/day 7 19.768 0.5986 11.8331248 59.165624
Tasaki 2824 220 - - - 1 hr/day 7 19.768 0.5986 11.8331248 59.165624
Sharp 7 220 0.7 R-134a 0.09 1 hr/day 24 1.848 0.5986 1.1062128 7.7434896
Sharp 55 220 - - - 1 hr/day 24 1.32 0.5986 0.790152 5.531064
Cisco 18 a8 0.375 - - 3 hr/day 8 0.432 0.5986 0.2585952 1.292976
HP 550 220 25 - - 1 hr/day 1 0.55 0.5986 0.32923 1.64615
EPSON 12 220 - - - 1 hr/day 3 0.036 0.5986 0.0215496 0.107748




Tasaki 2824 220 - R-410a 3.15 2 hr/day 3 16.944 0.5986 10.1426784 4 40.5707136
Tasaki 2824 220 - - - 2 hr/day 3 16.944 0.5986 10.1426784 4 40.5707136
Toshiba 65 220 - - - 2 hr/day 0.5 0.065 0.5986 0.038909 4 0.155636
LG 190 220 - - - 1 hr/day 3 0.57 0.5986 0.341202 4 1.364808
NPE 30 220 - - - 1 hr/day 3 0.09 0.5986 0.053874 4 0.215496
NPE 180 220 - - - 2 hr/day 3 1.08 0.5986 0.646488 4 2585952
NEG 2595 220 11.6 R-22 3 1 hr/day 3 7.785 0.5986 4.660101 3 13.980303
Daisenko 1730 220 - R-22 35 1 hr/day 3 5.19 0.5986 3.106734 3 9.320202
NEG 2595 220 11.6 - - 1 hr/day 3 7.785 0.5986 4.660101 3 13.980303
Daisenko 1730 220 - - - 1 hr/day 3 5.19 0.5986 3.106734 3 9.320202
Toshiba 65 220 - - - 3 hr/day 1 0.195 0.5986 0.116727 3 0.350181
LG 190 220 - - - 1 hr/day 3 0.57 0.5986 0.341202 3 1.023606
NPE 30 220 - - - 1 hr/day 3 0.09 0.5986 0.053874 3 0.161622
NPE 180 220 - - - 2 hr/day 3 1.08 0.5986 0.646488 3 1.939464
Toshiba 65 220 - - - 2 hr/day 0.5 0.065 0.5986 0.038909 5 0.194545
Toshiba 65 220 - - - 2 hr/day 3 0.39 0.5986 0.233454 2 0.466908
POL-EKO 1400 230 - - - 1 hr/day 24 33.6 0.5986 20.11296 7 140.79072
Misubishi 149.6 220 0.68 - - 1 hr/day 24 3.5904 0.5986 2.14921344 7 15.04449408
Sanyo 150 220 1.1 - - 1 hr/day 24 3.6 0.5986 2.15496 7 15.08472
N-BIOTEK 3000 240 - - - 1 hr/day 3 9 0.5986 5.3874 1 5.3874
Memmert 2000 220 9 - - 1 hr/day 4 8 0.5986 4.7888 2 9.5776
Mettler toledo 2 9-12 - - - 1 hr/day 0.5 0.001 0.5986 0.0005986 2 0.0011972
Mettler toledo 10.08 12 0.84 - - 1 hr/day 0.5 0.00504 0.5986 0.003016944 2 0.006033888
Ohaus 4 220 - - - 1 hr/day 0.5 0.002 0.5986 0.0011972 2 0.0023944
Daisenko 1730 220 - R-22 35 1 hr/day 4 6.92 0.5986 4.142312 1 4.142312
NEG 2595 220 - R-22 35 1 hr/day 4 10.38 0.5986 6.213468 1 6.213468
Daisenko 1730 220 - - - 1 hr/day 4 6.92 0.5986 4.142312 1 4.142312
NEG 2595 220 - - - 1 hr/day 4 10.38 0.5986 6.213468 1 6.213468
Olymplus 33 220 0.15 - - 7 hr/day 4 0.924 0.5986 0.5531064 1 0.5531064
Poly Science 996 249 4 - - 1 hr/day 3 2.988 0.5986 1.7886168 1 1.7886168
Saijo denki 2400 220 - R-22 3 1 hr/day 2 4.8 0.5986 287328 1 287328
Saijo denki 2400 220 - - - 1 hr/day 2 4.8 0.5986 287328 1 287328
N-BIOTEK 1700 220 - - - 2 hr/day 6 20.4 0.5986 12.21144 1 12.21144
York 2230 220 745 R-22 15 1 hr/day 6 13.38 0.5986 8.009268 5 40.04634
York 2230 220 745 - - 1 hr/day 6 13.38 0.5986 8.009268 5 40.04634
Olymplus 176 220 0.8 - - 1 hr/day 3 0.528 0.5986 0.3160608 3 0.9481824
Nikon a4 220 0.2 - - 1 hr/day 2 0.088 0.5986 0.0526768 1 0.0526768
HP 39.96 12 3.33 - - 1 hr/day 3 0.11988 0.5986 0.071760168 5 0.35880084
HP 300 220 3 - - 1 hr/day 3 0.9 0.5986 0.53874 5 2.6937
Dell 65 19.5 2.31/3.34 - - 1 hr/day 3 0.195 0.5986 0.116727 5 0.583635
HP 550 220 25 - - 1 hr/day 0.5 0.275 0.5986 0.164615 5 0.823075
Cantral air 136.4 220 0.62 - - 1 hr/day 0.5 0.0682 0.5986 0.04082452 2 0.08164904
Sanyo 2760 230 12 - - 1 hr/day 3 8.28 0.5986 4.956408 1 4.956408
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a1a1s| Aun [Frd Wum fivia | ARV [Ju | szaenslad | Usunen | @1 EF | msdasiaaudnad AU asdanaaada
A (W) | u |9 (hr/iday) | Wil 13aunsyan Fuiilad 13aunsvan
(vaa aadiu (kgCO2eq/kWh/day) | vau (3u) | (kgCO2eq/kWh/week)
[9)

1 [Ta9maiu Philips 23 37) 2.75 2.34025 0.599 1.40087365 5 7.00436825
TaImaLiu Philips 23 1 1 0.023 0.599 0.0137678 5 0.068839
Ta9nmaLau Liton 10 2 1 0.02 0.599 0.011972 5 0.05986
Ta9nmaLau Sunny 3 2 24 0.144 0.599 0.0861984 7 0.6033888

2 |viaswaudlnu Philips 23 1 05 0.0115 0.599 0.0068839 7 0.0481873

3 [Wagiihananse Philips 23 1 4 0.092 0.599 0.0550712 5 0.275356

4 [viasiud Philips 23 2 4 0.184 0.599 0.1101424 5 0550712

5 |viastihane Philips 23 2 8 0.368 | 0.599 0.2202848 5 1101424

6 [#73.100 WavmiuAu Philips 23 2 5 0.23 0.599 0.137678 5 0.68839

7 |f1.101 viavisyaiu 1 Philips 23 40 4 3.68 0.599 2.202848 3 6.608544
#1.101 viavdsyagu 1 L&E 9 14 4 0.504 0.599 0.3016944 3 0.9050832

8 [/1.102 Waslsau Philips 23 6 6 0.828 0.599 0.4956408 20 9.912816

. 9 [/7.103 Waslsau Philips 23 11 3 0.759 0.599 0.4543374 4 1.8173496

10 |@).104 viasd ALy Philips 23 4 2 0.184 0.599 0.1101424 0.550712

11 |@).105 wassau Philips 23 12 3 0.828 0.599 0.4956408 3 1.4869224

12 [f2.107 Wiaskinau Philips 23 10 7 1.61 0.599 0.963746 5 4.81873
#2.107 Wiav&iinau Philips 23 2 85 0.391 0.599 0.2340526 5 1.170263
#2.107 viavdiinuu Sunny 3 2 24 0.144 0.599 0.0861984 7 0.6033888

13 |@2.108 viaviseau Philips 23 12 05 0.138 0.599 0.0826068 3 0.2478204

14 |@2.111 viavilseau 2 Philips 23 6 05 0.069 0.599 0.0413034 3 0.1239102

15 |@).113 ¥adsadnuUALAY  Philips 23 4 05 0.046 0.599 0.0275356 5 0.137678
#7.113 WiavsadAalUALRY  Philips 23 1 0.15 0.00345 | 0.599 0.00206517 5 0.01032585
#7.113 WiavsadAalUALLRY  Philips 23 2 05 0.023 0.599 0.0137678 5 0.068839

16 |@).115 Wavaauud Philips 23 7 85 1.3685 0.599 0.8191841 5 4.0959205

shuilsunainsiaanfiandaunszan 2ui 1 (kgCO2eq/kWh)| 13.9887 8.37363582 42.9588283

1 [Tasmatéu Philips 23 32 2 1.472 0.599 0.8811392 5 4.405696
Taomatiu Philips 23 1 1 0.023 0.599 0.0137678 5 0.068839
Ta9maLGau Sunny 3 4 10 0.12 0.599 0.071832 7 0.502824

2 |viasthanansd Philips 23 1 4 0.092 | 0.599 0.0550712 5 0275356

3 [vaviwudv Philips 23 2 4 0.184 0.599 0.1101424 5 0.550712

4 [viaginane Philips 23 1 8 0.184 0.599 0.1101424 5 0.550712

5 [@2.201 viavdfiiGin1sWl&A  Philps 23 15 5 1.725 0.599 1.032585 3 3097755




24

6 |f1.202 viavisaudldnd Philips 23 9 6 1.242 0.599 0.7434612 3.717306

5 7 |@1.203 ﬁamﬁuaﬂﬂ‘miﬂﬂ Philips 23 3 75 0.5175 | 0.599 0.3097755 1.5488775
8 |f1.204 vinatAuaunsalfld  ehips 23 2 5 0.23 0.599 0.137678 0.68839

9 |@1.205 vinglaau Philips 23 14 3 0.966 0.599 0.5782476 1.7347428

10 |@2.206 Wiavilzeau Philips 23 7 6 0.966 0.599 0.5782476 23129904

11 |@2.207 Wiaewnanangel&|  philps 23 q 8 0.736 0.599 0.4405696 2202848

12 |@1.209 Wiavilzeau Philips 23 8 6 1.104 0.599 0.6608544 3304272

13 |f1.211 viavdfifdinnsdou]  Phitips 23 8 8 1.472 0.599 0.8811392 4.005696

14 |@2.215 Waywnanansting  phiips 23 q 10 0.92 0.599 0.550712 2.75356

15 (@).218 Philips 23 4 1 0.092 0.599 0.0550712 0.275356

16 |@7.220 viasWnanaael Philips 23 2 6 0.276 0.599 0.1652136 0.826068

sh:lsunainisidaaadiansiaunsyan dui 2 (kgCO2eq/kWh)| 12.3215 7.3756499 33.2220007

1 [Taamaiu Philips 23 32 2 1.472 0.599 0.8811392 4.405696
Tasmtiu Philips 23 2 1 0.046 0.599 0.0275356 0.137678
Tasmtiu Sunny 3 4 10 0.12 0.599 0.071832 0502824

2 |viaviiananse Philips 23 1 a4 0.092 0.599 0.0550712 0.275356

3 |viavuuede Philips 23 2 a4 0.184 0.599 0.1101424 0.550712

4 |viasuane Philips 23 1 a4 0.092 0.599 0.0550712 0.275356

5 [vWasiinau Philips 23 1 3 0.069 0.599 0.0413034 0.206517

6 |f1.301 vavlfiidinstasl |  phitips 23 15 2 0.69 0.599 0.413034 1.239102

7 |#2.302 viaviAudIwIaaag  Philips 23 6 q 0.552 0.599 0.3304272 0.9912816

8 [/1.303 Wiaum3anas Philips 23 3 8 0.552 0.599 0.3304272 1.652136

3 9 |f1.305 vavlfiicinistafl |  phitips 23 12 3 0.828 0.599 0.4956408 1.9825632

10 |@2.306 WasddenaTulag  Phitips 23 6 8 1.104 0.599 0.6608544 26434176

11 |@2.307 viavdfiiéinnsiadi | philps 23 11 3 0.759 0.599 0.4543374 1.3630122

12 |@7.308 viavlsau Philips 23 3 6 0.414 0.599 0.2478204 0.9912816

13 |#2.310 ¥iav FT-IR Philips 23 2 4 0.184 0.599 0.1101424 0.1101424

14 |@2.311 viavdfiiéinnsiadi | philps 23 11 6 1.518 0.599 0.9086748 2.7260244

15 |@1.312 WasWntindnsia  phiips 23 2 8 0.368 0.599 0.2202848 1.101424

16 [@2.313 Philips 23 4 3 0.276 0.599 0.1652136 0.4956408

17 |@2.314 viavdfiiéinnsiadi | philps 23 6 6 0.828 0.599 0.4956408 1.9825632

18 |@1.315 Waswnanasaiasl  phitips 23 8 6 1.104 0.599 0.6608544 3304272

19 |@1.318 Waswnanaseiafl  phitips 23 2 8 0.368 0.599 0.2202848 1.101424

shuilsunaunsiaaadiandaunszan Huii 3 (kgCO2eq/kWh) 11.62 6.955732 28.038424

1 |Tasmohu Philips 23 17 8 3.128 0.599 1.8724208 9.362104
Taomatiu Philips 23 1 1 0.023 0.599 0.0137678 0.068839




Ta9naLGu Sunny 3 2 24 0.144 0.599 0.0861984 0.430992
2 |viasfiuadnsalvinauay|  Phiips 23 1 0.15 0.00345 | 0.599 0.00206517 0.01445619
3 |viaviiananse Philips 23 1 aq 0.092 0.599 0.0550712 0.275356
4 |vasinnege Philips 23 1 4 0.092 0.599 0.0550712 0.275356
5 |Wavinae Philips 23 2 aq 0.184 0.599 0.1101424 0.550712
6 |f1.401 avlfiifin193aTd|  Philips 23 20 7 3.22 0.599 1.927492 9.63746
7 |f1.403 viavta3aviiauayt| Philps 23 2 3 0.138 0.599 0.0826068 0.413034
@2.403 viauLA3adiiawast| Philps 36 a 4 0.576 0.599 0.3447936 0.3447936
4 8 |@1.405 Wiavlfiieinsdad]  Phiips 23 19 8 3.496 0.599 2.0927056 10.463528
9 |@1.407 Wiavwnananse Philips 23 q 8 0.736 0.599 0.4405696 2.202848
10 |@).408 viavsau Philips 23 8 6 1.104 0.599 0.6608544 3.304272
11 |@2.409 viaai3au Philips 23 13 6 1.794 0.599 1.0738884 5369442
12 (@411 Philips 23 a 05 0.046 0.599 0.0275356 0.137678
13 |@2.413 viastwngtaaaiilal  philps 23 4 3 0.276 0.599 0.1652136 03304272
14 |f.414 viavdfiiGinnsdia3]  ehitips 23 8 q 0.736 0.599 0.4405696 0.4405696
15 |@2.415 viastwngtdaaiilal  philps 23 2 2 0.092 0.599 0.0550712 0.0550712
16 |@2.416 viasWnfuy Philips 23 2 6 0.276 0.599 0.1652136 0.826068
17 |@2.417 viastwngtdaaiilal  philps 23 2 05 0.023 0.599 0.0137678 00275356
18 |@1.418 viaui3au Philips 23 1 6 0.138 0.599 0.0826068 0.1652136
shulsunainisiaaudiansaunszan duii 4 (kgCo2eq/kWh)| 16.3175 9.76762557 44.69575599
521 | 32.47264329 148.915009




21A13 il oy driy| Usznmaedldliin| Bveietedldluiil | drdilwit Ampere [Refrigerant [ USaumasi eV sepzoan1sld | éEF veeans | 1% fww | n dasfifou
Power Suppl - " o " 5 5
w PPY L Charge | amuibu k) | edo9) | sw (h/day) | vieamidu Gounszan Suilden nszan
W)
(kgCOZeq/ke/day) (kgCO2eq/ke/week)
#A2.101 M'ENﬂS:’.]M 1 1 m‘a"md%’ua'\mﬁ Tasaki 2824 220 - R-410a 3.15 8 a 2,087.50 6575.625 3 19726.875
#2.102 WoeiGou 1 |iwdesusuenme Tasaki 2824 220 - R-410a 315 1 6 2,087.50 6575.625 5 32878.125
2 m‘a"md%’ua'\mﬁ Daikin 780 220 - R32 12 1 6 677 8124 5 4062
#2.103 WoeiGou 1 |iwdesusuenme Tasaki 2824 220 - R-410a 3150 2 3 2,087.50 6575625 a 26302500
2,104 viosaTunny 1 |wleeviuema Daikin 780 220 - R32 12 1 2 677 8124 5 4062
#2.105 WoeiGou 1 m‘a"md%’ua'\mﬁ Tasaki 2824 220 - R-410a 3.15 2 3 2,087.50 6575.625 3 19726.875
1 #2.107 Woadnine 1 [wdesusuernia Tasaki 2824 220 - R-410a 315 1 7 2,087.50 6575.625 8 52605
2 m‘a"md%’ua'\mﬁ King Cool 3410.1 220 155 R22 35 1 7 1,760.00 6160 8 49280
3 m‘a"md%’ua'\mﬁ Samsung 1850 220 8.88 R32 15 1 7 677 10155 8 8124
#2108 M'ENﬂS:’.]M 1 m‘a"md%’ua'\mﬁ King Cool 2790.3 220 12.18 R22 35 2 05 1,760.00 6160 3 18480
A2.111 M'ENﬂS:’.]M 2 1 m‘a"md%’ua'\mﬁ Tasaki 2824 220 - R-410a 3.15 1 05 2,087.50 6575.625 3 19726.875
A2.113 Hossasnnuiuazfioy 1 [wdesusuarnia Tasaki 2824 220 - R-410a 315 1 03 2,087.50 6575.625 5 32878.125
#2.115 Hioennui 1 m‘a"md%’ua'\mﬁ Tasaki 2824 220 - R-410a 3.15 1 85 2,087.50 6575.625 5 32878.125
I z o
Tsnumsudesfingitounszan sufl 1 (kgCO2eq/kWh) 6,636,614.68 26,596,928.00
#2201 Yioujinasiind 1 |wiesuiverna Tasaki 2824 220 - R-4102 315 2 5 2,087.50 6575.625 3 19726.875
2.202 viaaiGuuilang 1 |wiesuiverna Tasaki 2824 220 - R-410a 3.15 2 6 2,087.50 6575.625 5 32878.125
#2.203 Yioaiugunaaifiand 1 |wiasUivarna Saijo denki 2400 220 - R22 3 1 7.5 1,760.00 5280 5 26400
2,204 Yioaiugunaaifiand 1 |wiasUiverna Eminent 27296 220 - R22 3 1 5 1,760.00 5280 5 26400
2.205 Wiaaiiuu 1 |wwsasuiuamme King cool 27903 220 1218 R-22 315 2 3 1,760.00 5544 3 16632
a 2.206 Wiaaiiuu 1 |wwsasUiuamme Eminent 27296 220 - R-22 3 2 6 1,760.00 5280 4 21120
#2.207 isina1ansdiand 1 |wiesUivernna Tasaki 2824 220 - R410a 315 1 8 2,087.50 6575.625 5 32878.125
2.209 Wiaaiiuu 1 |wesivernna Tasaki 2824 220 - R-410a 3.15 1 6 2,087.50 6575.625 5 32878.125
#2.211 sissUfjiAntsdauandon 1 |iwsasUiuammna Eminent 308139 220 - R-32 35 1 8 677 2369.5 5 118475
2 |wiasuiuania Eminent 2558.14 220 - R-32 22 1 8 677 1489.4 5 7447
#2.215 siaiina1asdinyrmanidaandon 1 |wesuiverna Tasaki 2824 220 - R410a 315 1 10.5 2,087.50 6575.625 5 32878.125
#2220 fiaaiine 9138 1 |wiasUivorna Daikin 780 220 - R32 12 1 6 677 812.4 5 4062
I ]
saudsunansudesinvisounssan dui 2 (kgCO2eq/kWh) 58,933.43 265,147.88
24 #2.301 isujuAnTainil 1 |iwsasUiuammea Tasaki 2824 220 - R-410a 315 2 2 2,087.50 6575.625 3 19726875
2302 viasifudauandon 1 |wiesUivarna Eminent 7100 220 - R32 17 2 a 677 11509 3 3452.7
A2.307 ViasufjiRnsiadl 1 |wsasUiuamme Tasaki 2824 220 - R-410a 3.15 1 2 2,087.50 6575.625 3 19726875
#2.308 aaou 1 [wiesdiuenia King cool 3289.3 220 14.95 R22 35 1 6 1,760.00 6160 a 24640
A2.310 Va3 FT-IR 1 |wsasUiuamme Daikin 1090 220 5 R22 12 1 3 1,760.00 2112 1 2112
2 |wiasuiuania Star-Aire 1030 220 - R22 12 1 3 1,760.00 2112 1 2112
3 A1.312 vieavintinAnwadl 1| Sanyo 103.4 220 047 R-13da 0.085 1 24 1,300.00 110.5 5 5525
A2.313 1 |wsasUiuamme Central AR 1400 220 062 R22 35 1 3 1,760.00 6160 3 18480
A2.314 ViasufiRnsiadl 1 [wiesdiuenia Saijo Denki 1400 220 - R22 3 2 6 1,760.00 5280 a 21120
2 |fidu sanyo 75 220 08 R22 0.09 1 2 1,760.00 158.4 7 11088
A2.315 Viawinanansdieil 1 |wsasUsuamme Tasaki 2824 220 - R-410a 3.15 1 6 2,087.50 6575.625 5 32878.125
2 |fidu sanyo 103.4 220 047 R-130a 0.085 1 2 1,300.00 1105 7 7735
A2.318 Viowinanansdieil 1 |wsasUiuamme York 2230 220 745 R-22 15 1 8 1,760.00 2640 5 13200
2 |§idu Sanyo 1 220 0.05 R-134a 0.06 1 24 1,300.00 78 7 546
iy o b oo
TuFunsUdesituiFaunszan ¥uil 3 (kgCO2eq/kWh) 45,799.18 160,429.38
A2.401 YiosUfURntsgaingt 1 |wlesuiuerna King Cool 3410.1 220 155 R22 35 2 8 1,760.00 6160 5 30800
.405 YiasUfiRn1sTanen 1 |wlesuiuema King Cool 3410.1 220 155 R-22 35 2 9.5 1,760.00 6160 5 30800
A2.407 Yiaa¥ing 9158 1 |wdesUsueme Tasaki 2824 220 R-410a 3.15 1 7 2,087.50 6575.625 5 32878.125
2 |§idu Sharp 77 220 0.7 R-13da 0.09 1 24 1,300.00 17 7 819
7.408 Viaduu 1 |wdesUsueme Tasaki 2824 220 R-410a 3.15 2 3 2,087.50 6575.625 4 263025
. A2.409 Vialduu 1 |wdesUsueme NEG 2595 220 116 R22 3 1 3 1,760.00 5280 3 15840
2 |wiasUiuania Daisenko 1730 220 R-22 35 1 3 1,760.00 6160 3 18480
A2.414 %aeUfin1sainen 1 [nSesUFuainia Daisenko. 1730 220 R22 35 1 a 1,760.00 6160 1 6160
2 |wieadFuania NEG 2595 220 R-22 35 1 a 1,760.00 6160 1 6160
#2415 vioummAvaiioide 2 1 [wiesdiuania Saijo denki 2400 220 R22 3 1 2 1,760.00 5280 1 5280
.416 Woariniiuz 1 |wdesUsueme York 2230 220 745 R-22 15 1 6 1,760.00 2640 5 13200
m.a17 ounmdvuifaide 3 1 [wedasuiuenna York 2230 220 745 R22 15 1 05 1,760.00 2640 2 5280
iy z
sauUBununsUdesineEounszan duil 4 (keCO2eq/kWh) 59,908.25 191,999.63
kXt 6,801,255.53 27,214,504.88




91A15 24 (A2.)

Hu | deu Usznm CO, emission Vel CO, emission VAVel)
1 w3adldlnia 497.79 |  kgCO,eq/kWh/day 291937 | keCO,eq/kWh/week
1 2 wasnlu 8.37 kgCOeq/kWh/day 42.96 kgCO,eq/kWh/week
3 a159ANULEY 6,636,614.68 kgCOeq/kWh/day 26,596,928.00 kgCO,eq/kWh/week
1 wsasldlnii 46225 | kgCO,eq/kWh/day 225181 | kgCO,eq/kWh/week
2 2 naenln 738 |  keCO,eq/kWh/day 33.22|  kgCO,eq/kWh/week
3 | drsihanudu 58,933.43 |  keCO,eq/kWh/day 265,147.88 |  keCO,eq/kWh/week
1 wsasldlniin 456.01 |  kgCO,eq/kWh/day 191951 |  kgCO,eq/kWh/week
3| 2 wasnlu 6.96 |  keCO,eq/kWh/day 28.04 | kgCO,eq/kWh/week
3 | drsihanudu 45,799.18 |  keCO,eq/kWh/day 160,429.38 |  keCO,eq/kWh/week
1 wsasldlnii 486.40 |  kgCO,eq/kWh/day 2,484.82 |  kgCO,eq/kWh/week
4| 2 naoalw 9.77 | keCO,eq/kWh/day 4470 | kgCO,eq/kWh/week
3 Fsianadu 59,908.25 kgCO,ea/kWh/day 191,999.63 kgCO,eaq/kWh/week
534 6,803,190.45 kgCO,eq/kWh/day 27,224,229.31 kgCO,eq/kWh/week
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Phranakhon Si Ayutthaya Rajabhat University (ARU) is committed to sustainable development.The

university is developing to create a balance between environmental, social, and economic dimensions so the
university can be a model for students, staff and community around university to be aware of the environmental
changes and to maintain a suitable environment for future generations especially neutral carbon community.
The University development for sustainability consists of 6 areas which are;

1.Setting and Infrastructure (Sl
2.Energy and Climate Change (EC)
3. Waste (WS)

4 Water (WR)

5.Transportation (TR)

6. Education and Research [ED]

The sustainability development of ARU reveals better environmental, class activity, and university
member habits. This success is due to the cooperation of everyone in the university. We try to give them a
chance to express their inspiration and let them create a great place for living together even with animals, and
plants. The campaign slogan is “ARU TOGETHER GREEN".



University : Phranakhon Si Ayutthaya Rajabhat University (ARU)
Country : Thailand
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(1) Setting and Infrastructure (Sl

(1.31 Number of Campus Sites

Description:

Phranakhon Si Ayutthaya Rajabhat University (ARU) consists of 1 campus covering a total area of
267,324 m? It was founded for the purpose of training teachers in 1905 and became a higher education institute
in 1992.1t is located amidst the historic greenery and ruins of the old capital of Ayutthaya, which was designated
as a UNESCO World Heritage Site in December 1991. ARU focuses on developing and strengthening the capacity
of local communities through 4 faculties for Bachelor's degrees and 1 demonstration school. Furthermore, since

being designated a World Heritage Site, ARU has become a center for cultural tourism management given its
unique position in the center of Ayutthaya. In addition to education and tourism, ARU is a leading university in

health science and environmental studies.

Additional evidence link:

History, Protection and management requirements of Ayutthaya Historical Park
(https:/whc.unesco.orgien/list/576/)



https://whc.unesco.org/en/list/576/
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(1) Setting and Infrastructure (Sl

[1.4] Campus Setting

Urban C‘a}’npus>5etting (ARU, Thailand)

Description:

Phranakhon Si Ayutthaya Rajabhat University is located in the center of the Ayutthaya UNESCO World
Heritage Site. Given its location, the university buildings are limited in height in order to comply with building
regulations in the World Heritage Site. The architectural style of the university incorporates the historic
Ayutthaya designs seen in the surrounding ruins. The university makes use of all available land while preserving
the trees located on campus which provide shade for the faculty and students. ARU belongs to Phranakhon Si
Ayutthaya district which is located near the city center of the Phranakhon Si Ayutthaya Province. The
Phranakhon Si Ayutthaya district has a total area of 130.60 km? and a total population of 136,467.00. This means

a median population density of 1,053.13 inhabitants per km?.

Additional evidence link:
Population and area (https./en.wikipedia.org/wiki/Phra Nakhon Si Ayutthaya District)



https://en.wikipedia.org/wiki/Phra_Nakhon_Si_Ayutthaya_District
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(1) Setting and Infrastructure (Sl

[1.5] Total Campus Area (meter?

pe
fomuLRgs WO

Total Campus Area (ARU, Théilé;{d)

Description:

The marked area on the map is the academic area of higher education including two primary and one

secondary schools. The marked area includes the classrooms, lecture halls, administration buildings, the
cafeteria, parking lots, and the forest.

Total area: 267,324 m?

Total distancescircumference: 2.80 km = 2,800 m
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(1) Setting and Infrastructure (Sl

[1.7) Total Campus Building Area (m?

Building No. Name (Thai) Ground Floor Area | No.of Floor | Total Building Area | Unit
1 21A19thAuan 914.00 3 2,74200 | sgm
2 21A131m83 91400 3 2,742.00 sgm
3 NeRlELNBILAZILAL 411.00 3 1,233.00 sqm
4 ANANTAULINAINITAANT 614.00 3 1,842.00 sgqm
5 ADLYANNANART 814,00 3 2,442 00 sgqm
6 AMEATANART 595.00 3 1,785.00 sgqm
7 AMEAIANART 495.00 3 1,485.00 | sgm

12 21an9 YA smaulag 205.00 2 410.00 sgqm
13 A1ANTAINAUAT 392.00 3 1,176.00 | sgm
15 A1ANTENUNINELTNNG 1,054.00 2 2,108.00 | sgm
18 19983 1 945.00 1 945.00 sgqm
19 T9tly 2 763.00 1 763.00 sgqm
20 21AN31998712(11) 770.00 1 770.00 sgqm
21 UGRERTEREEEH] 1,131.00 1 1,131.00 sqm
24 21ATAUERNENANART 972.00 3 2,916.00 sgqm
30 AANSITUTIFINENAR 1,055.00 3 3,16500 | sgm
31 81A17 100 1 5,579.00 2 11,158.00 | sgm
35 21AN9%INIANA8Y 616.00 2 1,232.00 | sgm
36 a1ANFgueMA AN LAY 903.00 2 1,806.00 | sgm
37 NINAUWITINANE 559.00 2 1,11800 | sgm
41 ANEANENNNIAANIS 1,064.00 2 2,128.00 sgqm
42 a1asmalulatigaanvnssy 1,658.00 2 3,316.00 sgm
43 BIANTATITHYHEIANART 1,039.00 2 2,07800 | sgm
44 a1Asd1naUeENTLA 947.00 2 1,894.00 sgqm
45 BIATTUNGUAN 2,688.00 2 5,376.00 | sgm
46 21ATATANART 935.00 2 1,870.00 sgqm
47 ANANTAIUNAWAINAY 2,089.00 2 4,17800 | sgm
48 8117 FE TN 1 935.00 4 3740.00 | sam
49 8119 FeUnEN 2 900.00 2 1800.00 | sqm
50 FERREGEY 200.00 1 200.00 | sgm
51 a1A3FeuLlszanN 700.00 2 1400.00 | sgm
52 Taaintlaznn 100.00 1 100.00 | sgm
53 ngnenANTFeULlgNd 500.00 2 1000.00 | sgm

Total 33,456.00 72,049.00 | sgm

Description:

Total campus building ground area: 33,456.00 (m?

Total campus building area: 72,049.00 (m?
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(1) Setting and Infrastructure (Sl

(1.8) The Ratio of Open Space to Total Area.

Open Space (ARU, Thailand)

Description:
Formula: (1.5-1.6/1.5) * 100%)
(267,324 (m?% - 33,456 m?) 267,324 (m?%)*100%

The ratio of open space to total area: 87 %
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(1) Setting and Infrastructure (Sl
(1.9] Total Area on Campus Covered in Forest Vegetation (meter?

Wushiownn: 10,485.54 5% (112,865.36 vln?)
sz 824,21 3, (2,704.11 Wo)

=

Example of Total Forest Vegetation Area (ARU, Thailand)

CNES / AirbusMaxzr Technologi

Description:

Most of the trees covering the area of the Borom Phuttaram temple are Golden Fig trees (Ficus
Benjamina L.). The area is also shaded by some Bamboo and Fig trees (Ficus carica). The trees are home to a
number of birds, squirrels, and insects. The trees are conserved and a canal with water all year round provides
the perfect conditions for insect diversity. These trees shade the area and help reduce the heat during the day.

Therefore, various annual events organized by the university are frequently held underneath these Golden Fig
trees.

Total area: 10,485.54 m? (5.26%)
Total distance/circumference: 0.01 km
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(1) Setting and Infrastructure (Sl

(1.10; Total Area on Campus Covered in Planted Vegetation

Planted Vegetation (ARU, Thailand)

Description:
The vegetation in the university consists mostly of trees (5-20 meter- high) along the roadside,
ornamental plants for decoration, herbs and spices for food coloring, and some vertical gardens.

Total area on campus covered in planted vegetation: 32,097 m?(12.00 %)
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(1) Setting and Infrastructure (Sl

(1.11) Total Area of Campus for Water Absorption besides Forest and Planted Vegetation

Water Absorption Area (ARU, Thailand)

Description:
Total area on campus for water absorption besides forest and planted vegetation is 29,000 m2.

The ratio of open space to total area: 11 %
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(1) Setting and Infrastructure (Sl

(1.17) University's Budget for Sustainability Effort (in US Dollars)

Strategic 2017 2018 2019 2020 2021 Strategic 2022
ztl;lcnc:?l::lya-r School Educational
Teacher ¥ 599,001 371,634 599,989 68,690 405,546 research and 1,877,595
Innovation
Development
Innovation,
Research, Health- | 59345 | 1,164,172 | 1,435,237 | 970,129 | 1,155,890 . .
Science, and
Environment
Eco-Tourism in Cultural
the World 52,644 - - - - Research and 89,770
Heritage Site innovation
Green University . 26,666 64,666 56,666 50,806 Green 34,464
University
Area-Based Area-Based
Development - 395,139 502,616 1,049,362 819,264 Sustainable 675,805
Development
Management - 6,917,326 | 7,654,458 | 12,412,918 | 14,308,776 | V2n38EMeNt | 4,05 153
System System
Other 8,521,740
Total 641,986 8,874,937 10,256,966 | 14,557,765 | 16,740,282 - 14,481,527
5 -
% Sustainable 4115
budget
Description:

The total university budget for the sustainability effort in 2021 is 5,959,787 $ from total budget of

14,481,527 $ which calculated as 41.15 %
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[1] Setting and Infrastructure (SI)

[1.20] Percentage of building operation and maintenance activities in a one year period

Building Renovation (ARU, Thailand) Building Renovation (ARU, Thailand)

Description:

All buildings have underwent operation and maintenance in major and minor activity to keep the
usage at the high performance.
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[1] Setting and Infrastructure (SI)

[1.21] Campus facliities for the disabled, special needs and maternity care

Wheelchair Ramp (ARU, Thailand)

Description:

All buildings in ARU are equipped with special facilities for the disabled, people with special needs and
maternity care.
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[1] Setting and Infrastructure (SI)

[1.22] Security and Safety Facilites

Jruaauvanndulen ssrbit

uluam’

@ %

Fire Hydrant (ARU, Thailad)

CCTV (ARU, Thailand)

T —

iy
AT

Fire Extinguisher (ARU, ThaiIanci)

Description:

1. CCTV cameras are located at the university entrances, building entrances, inside the buildings, on the
main roads of the university.

2. Fire hydrants were installed in the buildings after year 2000, however a fire extinguishers are equipped
in the older buildings without the fire hydrant.
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[1] Setting and Infrastructure (SI)

[1.23] Health Infrastructure Facilities for Students, Academics and Administrative Staff Wellbeing

First Aid Room Covid-19 ATK Check for Student
(ARU, Thailand) (ARU, Thailand)

Description:
1. The first aid room supplies health services for students and lecturers. In case of severe symptoms or

any accidents or injuries, the case will be transferred to the provincial hospital which is situated next to
the university.

2. ARU Provided both indoor gym and outdoor exercise tools for staff and student.

University : Phranakhon Si Ayutthaya Rajabhat University (ARU)
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[2] Energy and Climate Change (EC)

[2.1] Energy Efficient Appliance Usage

Bl

Automate Door for Air-Conditioned Building (ARU, Thailand)

s

Realtime Enry Consumption (ARU, Thailand)

Description:

ARU intends to realize further energy savings by paying close attention to energy management and
using high-efficiency appliance, such as LED lighting and an inverter cooling system. The real-time energy

consumption monitoring system would monitor the peak of energy usage which is able to be used for the energy
reduction program. Each building can assess its own energy consumption and realize its own energy usage.

Number Energy Efficient Appliances

Appliance Total Number Total Number Energy Efficient Appliances
LED Lamp 46,000 12,408
Inverter Cooling system 400 182
total 46,400 12,590
Percentage 26.97
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[2] Energy and Climate Change (EC)
[2.3]1 Smart Building Implementation

*Mlin. at least five requirements for each building

c -
-% = = 5 5 é .téﬂ Building Area
2 i B
B2 1112 131411 L2 13
Building No.47
IANIRIURRNII Ph kh S
1 |eéean ranakhon I, X x || x X 4,178
Ayutthaya, Thailand
(Lecture room
and cafeteria)
) Library Phranakhon Si . | | .
Building Ayutthaya, Thailand 2,108
Building No.4 |Phranakhon Si
3 N N . ’
amcIngnmsians | Ayutthaya, Thailand - X X 2,520

Smart building implementation

(8806 m?/x100%)/63,809.00 m?
Smart building implementation is 13.8 %
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[2] Energy and Climate Change (EC)

[2.5] Renewable Energy Sources on Campus

Solar PV Power for Electricity in a Waste Bank (ARU, Thailand)

Description:

Two solar PV power modules were installed 6773 kWh) in ARU. The modules consist of a Mono
Crystalline PV module and an Amorphous PV module, which are able to generate 3999.97 kWh and 2773.2 kWh
per year, respectively. Wind power is also installed at ARU to demonstrate the benefit of wind as a tool for
learning experience. This wind power generates about 800 kWh per year. Furthermore, some electronic devices
also use their own individual solar power.



University
Country
Web Address
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2] Energy and Climate Change (EC)

[2.6] Electricity Usage Per Year (in Kilowatt hour)

500,000.00
450,000.00
400,000.00
350,000.00
300,000.00
250,000.00
200,000.00
150,000.00
100,000.00

50,000.00

(kwh)

@ 0022

em@um 2010 @ 2020 2021

Electricity Usage (kWh) (ARU, Thailand)

Electricity Usage (kWh)

Year 1

2

3

4

5

6

7

8

9

10

11

12

Total

2019 336,574.40

409,531.00

384,434.14

336,020.50

370,218.59

446,558.86

410,555.40

464,837.70

413,852.12

388,515.78

420,604.10

449,739.09

4,831,441.68

2020 412,988.09

428,805.66

335,303.50

332,171.53

386,595.73

403,901.01

223,938.42

253,579.03

266,607.16

321,354.61

389,287.23

432,335.39

4,186,867.36

2021 394,611.93

357,029.69

335,968.41

193,466.11

290,559.06

456,245.25

336,772.17

254,415.02

256,607.11

259,883.24

203,393.57

209,364.72

3,548,316.28

2022 216,969.66

219,762.45

224,812.31

230,974.93

264,585.23

300,915.99

274,345.95

332,344.53

351,690.39

348,964.64

385,783.66

404,306.18

3,555,455.92

Description:

The total electricity usage of ARU in 2022 was 3,555,455.92 kWh. ARU electricity is used for lighting and
cooling, mostly in the classrooms and for some laboratory appliances. In 2021, during the COVID-19 Pandemic,
most classrooms were not used regularly, and the energy consumption was reduced. However, in 2022, most
of the classes were launched as regular, which increased the use of higher electricity usage. The programs for
the reduction of electricity usage were launched and the light bulbs were continually changed to LED bulbs and
the old cooling systems were replaced with new cooling systems every year. The electricity usage slightly

decreased in the last two quarters of 2021.



http://www.aru.ac.th/
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2] Energy and Climate Change (EC)

[2.71 Ratio of Renewable Energy Production Divided by Total Energy Usage Per Year

= > e e

Solar PV Power Module and wind turbine module (ARU, Thailand)

Description:
There are two sources of Renewable Energy Production in ARU.

No Renewable Energy Production in kWh)
1 | Solar panel 6700
2 | Wind turbine 800
Total 7,500

7500 of total usage 3555455 (Electricity usage)=0.21 %



University : Phranakhon Si Ayutthaya Rajabhat University (ARU)
Country : Thailand
Web Address www.aru.acth

[2] Energy and Climate Change (EC)
12.91 Elements of Green Building Implementation as Reflected in All Construction and Renovation Policies

Visual Comfort Using Natural Light Design (ARU, Thailand)

Description:

The policy of construction and renovation of the ARU Buildings Department is to maximize the use of
natural light by using glass windows with light control film and a light-shaded panel to control the penetration
of heat from outside the buildings.


http://www.aru.ac.th/
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[2] Energy and Climate Change (EC)

[2.10] Greenhouse Gas Emission Reduction Program

2. Walk and Ride App (ARU, Thailand) 3. Waste Bank (ARU, Thailand)

Description:
(Please describe the elements of green building implementation on your campus. The following is an example of
the description. You can describe more related items if needed.)

Planning for Available Parking lot sensor to reduce car travelling distance

Using renewable energy for electricity reduces the amount of electricity purchased.

‘ARU workout’ app to promote walking, running, and cycling on campus instead of using cars.

‘ARU waste exchange’ waste bank to promote 3Rs which reduce greenhouse gas emissions.

Using Power Management (PM) to optimize the use of electricity in all departments.

The preparation of a carbon-neutral community in which the tree canopy size measurement is in the
planning stage.

ok wnN e
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[2] Energy and Climate Change (EC)

[2.11] Please Provide the Total Carbon Footprint (CO, emission in the last 12 months, in metric tons)

Option 2: Recommended by Ul GreenMetric

CO; (electricity)
= (electricity usage per year in kWh/1000) x 0.84

3555455
= X 0.84
1000

-2,986 metric tons

CO; (bus)
(Number of the shuttle buses at your university x total trips for shuttle bus service each day x approximate
travel distance of a vehicle each day inside campus only (in kilometers) x 240,100)x 0.01

3 X20 X 3 X 240
=——x0.01
100

-4.32 metric tons

CO; (cars)

number of cars entering your university x 2 x approximate travel distance of vehicle each day inside campus only (KM) x240

= x 0,02
404 X2 X3 X240 100
=——x%x0.02
100
=116 metric tons

CO, motorcycle)

__ number of motorcycle entering your university X 2 X approximate travel distance of vehicle each day inside campus only (KM) x240
- 100

0,01

_ 357 X2 X3 X240
o 100

=51 metric tons

x 0.01

CO; (total)
-2986+4.23+116+51
=3,157 metric tons

Carbon footprint in 2020-2021 = 3,157 metric tons

Description:

The carbon footprint of an organization from activities within the campus in 2022 is 3,157 metric tons of
CO2 per year. The largest emission source was from electricity consumption (2986 metric tons of CO2 per year).
The net carbon footprint of ARU may be less than the calculated value, as the campus has further contributed
to reducing and offsetting its carbon footprint through adapting to intensify the eco-friendly activities and
available natural forest and newly planted trees within the campus.

year Carbon footprint Carbon footprint/person Remarks

2020 3456 0.5 2-month Covid-19 situation

2021 2236 0.75 8-month Covid-19 situation

2022 3157 0.63 Fully operated after covid-19 situation

Carbon footprint ametric tons)/Total population =-3157,5000 = 0.63 metric tons /person
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[2] Energy and Climate Change (EC)

[2.13] Number of innovative program(s) in energy and climate change

Innovative Program for energy and climate change (ARU, Thailand)

Description:
1. Using energy from solar panels to improve water quality by means of a plant filtering system.
2. Producing Automate Trash collecting machine to promote the ease of recycling trash.
3. Automated door at the entrance of the buildings to reduce the loss of air conditioning.
4. Real-time energy consumption management to collect data for analyzing programs to reduce

the use of energy.



University : Phranakhon Si Ayutthaya Rajabhat University (ARU)
Country : Thailand
Web Address www.aru.acth

[2] Energy and Climate Change (EC)

[2.14] Impactful University Program(s) on Climate Change

In the TV program "Food Work" on the Thai PBS channel, there was a story broadcast to share the
knowledge and skill of making food containers from banana leaves.

Description:

There was a story broadcast on the TV program "Food work" Thai PBS channel to share the knowledge
and skill of making food containers from banana leaves. By putting Thai desserts in biodegradable packaging, it
also adds value to Thai desserts. This was broadcast on December 19, 2021 and via the YouTube channel :
http://www.thaipbs.or.th/Foodwork.
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131 Waste (WS)

13.1] Recycling Program for the University’s Waste

Recycling Program for the University’ s Waste (ARU, Thailand)

Description:

‘ARU Waste Exchange’, is the example program that promotes and raises awareness for the faculty,
staff, and students in the university on the separation of waste before discarding and waste reduction in the
university.

ARU Waste Exchange system was introduced to ARU in 2020 to create a waste separation process and
create added value to the waste including plastic, paper, metal and glass. In these activities, the students with
their ID card can deposit the trash then get a reward. In 2021, The ARU Waste Exchange is upgrading to an
automatic point and record system which hopes to be able to collect more trash and increase number of users.

The ARU Waste Exchange combined with other efforts of separation activities aims to put recycled
waste into the recycling process up to 60 percent in 2020 and 90 percentin 2025.

Year 2020 2021 2022
% recycle of plastic,
paper, grass, 60 80 85
aluminum
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131 Waste (WS)

13.2] Program to Reduce the Use of Paper and Plastic on Campus

ECOLIFE Game (ARU, Thailand) Campaign to Reduce the Trash (ARU, Thailand)
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Edocument interface (ARU, Thailand)

Topics raised in classes about reduction of paper and plastic (ARU, Thailand)

Description:

Pharnakhon Si Ayutthaya Rajabhat University has policies to control the use of Styrofoam in the
cafeterias, a Green Library, and activities to reduce the use of plastic, paper and foam. These activities
encourage the efficient use of resources, for example, to reuse paper or reuse plastic bags in various program
as follows.

1. Spread awareness of the dangers of using plastic and foam that affect the environment and society
through public relations media. It is important for students and personnel to be aware and change
their behavior to reduce the use of plastic or foam. Steps encouraged by the university include:
carrying a glass, tube and cloth bagto reduce the use of plastic bags from stores.



2. Encourage students to play the Eco life game to inspire them to reject plastic tubes, plastic spoons,
and foam. By participating in the activities, the students will be able to collect points to exchange

for prizes.

3. Teach and learn 3Rs in courses, for example, in Textile and Clothing course, the lecturer provides
information about problems and raise the students’ awareness to encourage them to think about
how to be able to reduce the amount of waste.

4. Use E-document to reduce the use of paper. In 2021, there are 169,275 sheets of paper reduced

and accounting for reduction of 84,637 THB.

Year 2021
Page reduced 169275
Cost (THB) reduced 84637.5

All of the above activities emphasize the importance of environmental problems and motivate people
to focus on preventing the destruction of the environment to build the green community of the university

through teaching and technology.
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131 Waste (WS)

13.31 Organic Waste Treatment

Green Towers/Green Cones (ARU, Thailand)

Description:

Phranakhon Si Ayutthaya Rajabhat University’s project installed green cones and garden towers in front
of all faculty buildings and along the bins on the main streets. The students and staff were interested and joined
the program. The food scraps were put into the green cones and garden towers to decompose the waste then
it was digested to form a fertilizer by earthworms.
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131 Waste (WS)

3.4 Inorganic Waste Treatment
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Electronic Waste (E-Waste) Collector Unit (ARU, Thailand)

Description:

The inorganic waste treatment has run year round. The clear acrylic collectors for hazardous waste
disposal were placed in front of the Office of the Dean of all four faculties. Hazardous waste was collected
monthly. The amount of the collected hazardous waste in 2021 was 17 kilograms. The collected hazardous
waste composed of flash lights and smart phone batteries, old mobile phones, laptops, used ink cartridges,
HDMI and LAN cables, chemical pens, AC adapter chargers, and computer accessories. The amount of the
collected hazardous waste was lower than expected due to the COVID-19 pandemic. The collected hazardous
waste was transferred and diminished by the Prototyping Center for Waste Management of Phranakhon Si
Ayutthaya Province.
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131 Waste (WS)

13.5] Toxic Waste Treatment

el
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Example of Toxic Waste Treatment (ARU, Thailand)

Description:

Phranakhon Si Ayutthaya Rajabhat University (ARU) places emphasis on hazardous waste management
due to the public health and environmental impact. Hazardous waste from laboratory experiments were
separated and organized into groups which makes disposal easier, safer and reduces the cost of waste disposal
as well. It is collected into appropriate containers based on the classification of waste according to safety and
hazardous regulations and then labeled to differentiate the type of waste. Moreover, the broken laboratory
glassware and contaminated containers are put in disposal boxes. Afterwards, technicians from the authorized
company receive and dispose the hazardous waste.
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3] Waste (WS)

13.6] Sewage Disposal

Water Quality Check and Anaerobic Filter System (underground) (ARU, Thailand)

Description:
Sewage treatment in ARU was divided into two systems.

1) The wastewater with low lipids from the academic and administration buildings was filtered by an
anaerobic filter system then drained into the aerated lagoon. The aerated water was used for

watering lawns and plants.

2) The wastewater with high lipids from the canteen was filtered by the anaerobic filter system before
being disposed to the city sewage treatment system.


https://www.aru.ac.th/
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(41 Water (WR)

[4.1) Water Conservation Program Implementation
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IoTs were used for water quality monitoring in main lagoons. (ARU, Thailand)

Description:

Rain water is collected from the roofs of the buildings and is then discharged into the local ponds and
canals around the buildings. The university also has buildings where all the rainwater is collected for watering

the plants inside the buildings. In addition, we collect rainwater from the roofs, parking areas and discharge this
in the ponds and canals at the campus. loTs were used for monitoring water quality and turning on the air pump

system automatically depending on the water quality status.
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Country : Thailand
Web Address www.aru.acth

(41 Water (WR)

[4.2] Water Recycling Program Implementation

Consu'mpt‘ion of Treated W:ellte‘r (ARU, Thailand)

Description:
Treated water was used for garden sprinkler system.
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[4.3] Water Efficient Appliance Usage (e.g. hand washing taps, flushing toilet, etc,)

Co%.

Water Efficient Appliance Usage (ARU, Thailand)

Description:
Some examples of efficient appliances in ARU include automatic taps at the basins and urinals.

Appliance Total Number Total Number o.f Water Efficient Percentage
Appliances
Basin 609 32 5.25
Urinal 409 95 23.22
Average Percentage 12.73%
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[4.5] Water pollution control in campus area

Water quality sampling and monitoring (ARU, Thailand)

Description:

Wastewater Treatment
Water having any hazardous or highly toxic chemical were treated by an outsourced company. The
origin of the waste was collected to notify the class/person when the next gathering round is ready.

Water containing non-hazardous chemicals, such as, fertilizer, soap, and organic compound, was
filtered using biomedia and then released to the lagoon. The lagoon was then treated by plant filtration.

Guideline standard
ARU has water quality standards and guidelines for water discharges. Thanks to the ARU library for
sharing the guidelines with other faculties in ARU.

Monitoring and Evaluation

Automation monitoring system in main lagoon was used to report the water state every day. However,
human validation was done by the students from Faculty of Science studying water condition class. Monitoring
and evaluation reports were done regularly every 6 months.
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[5] Transportation (TR)

[5.4] The total number of vehicles (cars and motorcycles) divided by total campus' population

1 Car managed by the 10
university

2 Cars entering the 404
university

3 Motorcycles entering 357
the university
Total 771

771 / 5000 (population) =0.15
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[5] Transportation (TR)

[5.5] Shuttle Services
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| Shutfle Services in The University (ARU, Thailand)

Description:

Nowadays, the university has a total of 3 shuttle buses. These are the zero-emission vehicles (ZEVs) to
use for environmentally-friendly transportation of students and academic staff. The shuttle service is free and
runs about 20 trips per day throughout the working time for a total of approximately 300—400 people, especially
in the rush hour from 7.30 a.m. to 9 a.m. and 11 a.m.to 1 p.m.
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[5] Transportation (TR)

[5.9] Zero Emission Vehicles (ZEV) Policy on Campus

Rent Free Bicycle and Shuttle Bus Service (Phranakhon Si Ayutthaya Rajaht Univrsity,ThaiIand)

Description:

Phranakhon Si Ayutthaya Rajabhat University has shuttle service and is pedestrian-friendly. The
university has several shuttle buses, which are zero emission vehicles (ZEVs) to use for environmentally-friendly
transportation of students and academic staff. The shuttle buses are free and always run during rush hours. We
found that the zero-emission vehicle policy at the university must be improved. Therefore, green vehicles such
as electric vehicles and bicycles can be substituted for cars and motorcycles in the future.



University
Country

Phranakhon Si Ayutthaya Rajabhat University (ARU)
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[5] Transportation (TR)

[5.13] Ratio of Parking Area to Total Campus Area
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Examples of the area for motorcycles parking on campus

Description:

Nowadays, ARU has been reducing total spaces for car and motorcycle parking from 419 to 404 spaces
and 382 to 357 spaces. Due to several spaces being transformed into bicycle lanes, handicapped parking areas,
and bicycle parking areas. Therefore, the area for parking has slightly decreased, from 2.7 to 2.6 percent of the
total area of the campus. We found that the parking area is adequate for vehicles on the working days of the
university, except for the flea market on Saturday and Sunday. In addition, the university focused on the
limitation and re-zoning of the parking area for cars in the future to support the policies on environmental-
friendly transportation on campus.

Total main campus area: 199,229.88 m?

Total parking area = 5,160.08 m? (404 spaces*11.50 m? per space for car and 357 spaces*1.44 m? per space for
motorcycle).

Ratio = 0.026
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[5] Transportation (TR)

[5.15] The transportation program is designed to limit or decrease the parking area on campus for the last 3
years (from 2018 to 2020)

b - 3

Shuttle services on Rent-free bicycles on Replace parking lot with Replace parking lot with
campus campus bicycle lane (ARU, tree
(ARU, Thailand) (ARU, Thailand) Thailand) (ARU)
Description:

There are four transportation programs designed to limit or decrease the parking area on campus for
the last 3 years (from 2020 to 2022)

Shuttle services on campus
Rent-free bicycles on campus
Replace the parking lot with a bicycle lane

P wnNpe

Replace parking lot with tree

Due to an extremely limited parking lot in ARU, less than 10% decrease during 2022.
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[5] Transportation (TR)

[5.15] The Number of Transportation Initiatives to Decrease Private Vehicles on Campus

Shuttl ervices on campus ‘7 Rent-free bicycles on campus Bicycle lane
(ARU, Thailand) (ARU, Thailand) (ARU, Thailand)

Description:

This year, Phranakhon Si Ayutthaya Rajabhat University has a new environmentally-friendly transportation
initiative; a bicycle lane on campus. Consequently, the university will be increasing transportation initiatives to
total 3 initiatives to decrease the number of private vehicles on campus; (i) the shuttle service; (ii) the rent-free
bicycles on campus; and (iii) the bicycle lane. Therefore, the use of bicycles in the campus area has significantly
grown nowadays. However, the shuttle service and walking are still the main methods for transportation on
campus. Since the university has a rather small area, the transportation for students and academic staff is
effortless. Accordingly, ARU must be improving the other transportation Initiatives for supported these policies
in the future for instance:

1. Increasing the number and/or operating times of free ZEV shuttle buses on campus.
2. Link of the car parking from the outside area to the inside area by the shuttle car for free.
3. Changing of the other vehicles such as bus, van, pick-up or car to ZEV vehicles.
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[5] Transportation (TR)

[5.16] Pedestrian Path Policy on Campus

Pedestian path (Phra Nakhon Si Ayutthaya Pedestrian path (Phra Nakhon Si Ayutthaya Rajabhat
Rajabhat University, Thailand) University, Thailand)

Description:

Currently, the main pedestrian paths on campus are built on either side of the bicycle lane and between
the buildings, which are covered by the roofs. Thus, the routes were designed for more safety and more
convenience than previously. Furthermore, the sidewalks were provided as disabled-friendly features. In the
future, it may be developed into a solar-roof top to generate electricity for the power areas. Nowadays, the
attributes of the pedestrian paths on campus are as follow:

1. Slope and guiding blocks that have been designed for the path have physical disabilities.
2. Uplighter for pedestrians at night
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(6] Education and Research [ED

(6.1 Number of Courses/;Subjects Related to Sustainability Offered

Number of course related to
sustainability offered in ARU

70
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Education Technology and Social Science
Sciences
9% Department of General
6% Education
32% Faculty of Science and
Technology
15%

Faculty of Humanities
and Social Sciences

Faculty of Education

Faculty of Management
38% Science

156 courses related to sustainability offered in 2021-2022 [ARU, Thailand]

Description:

In order to achieve the sustainability goal, the university provides 156 out of 2025 courses related to
sustainability. As part of the core curriculum, the related courses have been distributed among 4 faculties and
1 department. These courses include 58 courses [38%)] from the Faculty of Science and Technology; 26 courses
[15%] from the Faculty of Humanities and Social Sciences; 15 courses [9%] from the Faculty of Management
Science, 11 courses [6%)] from the Faculty of Education; and 57 courses [32%] from the Department of General
Education. All related courses aim to encourage our students to be aware of environmental issues and
sustainable development.



List of courses related to sustainability offered in Academic year 2022

Faculty of Science and Technology

1 Ecology and Environment

2 Energy Management and Clean Technology

3 Community Participation in Environmental Management
4 Solid and Hazardous Waste Management Technology

5 Soil Pollution Control

6 Air and Noise Pollution Control

7 Waste water Treatment Technology

8 Environmental Impact Assessment

9 Natural Resources and Environmental Management in the World Heritage Area
10 Industrial Environmental Management

11 Microprocessors and Microcontroller

12 Technologies base on Royal Initiatives Management

13 Energy Management system in Industry

14 Industrial Pollution

15 Management of Agriculture Residue and Agriculture Waste
16 Energy Field Crops

17 New Theory Farming

18 Soil and Water Conservation

19 Soil Pollution and Its Management

20 Pest Management Technology

21 Soil and Soil Fertility

22 Sufficiency Economy for Agribusiness Management

23 Innovation and Utilization of Local Plants

24 Innovation and Smart Farming

25 Vegetable Crops Production Technology

26 Smart Greenhouse Management

27 Smart Greenhouse Management

28 Biotechnology for Soil Improvement

29 Plant Pathology and Climate Change

30 Plant Production Technology in Organic Agriculture System
31 Clean Technology for Agricultural Waste Utilization

32 Mental Health

33 Public Health Nutrition

34 Family Health

w
U

Health Education and Health Behavior




36 Occupational Health and Safety
37 Environmental Health
38 First Aid
39 Ethics and Law in Public Health
40 Prevention and Disease Control
41 Practice in Primary Health Care Service
42 Public Health Administration
43 Consumer Protection
44 Communicable and Non-communicable Diseases
45 Counseling for Public Health
46 Application of Epidemiology for Public Health
47 Primary Care and Curative Medicine
48 Health Impact Assessment
49 Introduction to Pharmacology
50 School Health
51 Research Methodology for Public Health
52 Public Health Economics
53 Program Planning and Evaluation for Public Health Project
54 Community Health
55 Preparation for Professional Experience for Public Health
56 Field Experience for Public Health
57 Environmental Health
58 Energy Conservation
Faculty of Humanity and Social science
1 Public Mindset and Social Work
2 Urban Management
3 Interdisciplinary Studies of Public Administration and
4 World Heritage Management
5 English for Eco-Tourism
6 English for Local Tour Guides
7 Theories and Principles of Community Development
8 Community Study
9 Social Development
10 Royal Project Studies for Development
11 Ayutthaya and World Heritage Development
12 Social Entrepreneurs and Community Enterprises

=
w

Analysis and Development for Planning




14 Volunteer for Local Development Work
15 Public Policy and Development
16 Dynamic of Rural and Urban Development
17 Seminar on Issue of Community and Social Development
18 The Sufficiency Economy and Development
19 Social Problems
20 Social Network and Social Organization Development
21 World Civil Society and Development
22 Local Resource Development
23 Sustainable Development in Thai Society
24 Knowledge Management for Development
25 Law of Environmental and Natural Resources
26 Law on World Heritage
Faculty of Education
1 Office Application for Advance
2 ICT System Development for Education
3 Application for School Administration
4 STEM Education Learning Management
5 Mathematics Learning Management in Elementary School
6 Occupations and Technology for Elementary Education Teachers
7 Biological Science
8 Environmental Science
9 Electricity and Energy
11 Environment and Population Studies
Faculty of Management Science
1 Production and Operations Management
2 Quality Management
3 Innovation Management for Business Opportunity
4 Management and Corporate Social Responsibility
5 Entrepreneurship for Modern Trade Business
6 Product and Service Innovation
7 E-Retailing Business
8 Modern Trade Business Management
9 Food Product Management for Modern Trade Business
10 Transport and Environment
11 Event Marketing and Public Relations




12 Social and Environment Marketing

13 Human Resource Management

14 Sustainable Tourism

15 Sustainable Business Development
Department of General Education

1 Ayutthaya Studies

2 Thai Language for Communication

3 English for Standardized Tests

4 English Speaking and Listening Skills

5 Life and Morality

6 Philosophy and Life

7 Thinking and Personal Growth

8 Personality Development

9 Information Literacy

10 Meditation in Daily Life

11 The Charm and Style in Service

12 Aesthetics for Life

13 21st Century Skills for Living and Occupations

14 Tourism for Learning

15 Human, Society, and Environment

16 Law in Daily Life

17 Economy in Daily Life

18 Thai Studies

19 Muslim Ways of Life

20 Mass Media and Society

21 Contemporary Business Management

22 Thai and ASEAN Geography

23 Asian Studies

24 The Global Ways

25 Green Economy

26 Hospitality

27 Potential Citizen

28 The King’s Philosophy for Local Development

29 Smart by Tax

30 Safety in every Trip

31 Game Theory
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33 Citizenship and Democracy

34 Global Cultural Diversity

35 Business Simulations

36 Digital Business

37 Community Business

38 Saving and Investment in Intelligent Style

39 Monetary Wealth Creation

40 Exercise for Health

41 Recreation Leadership

42 Recreation in Conservation of Nature and Environment
43 Information Technology for Learning

44 Science for Quality of Life

45 Mathematics in Daily Life

46 Sexuality Education and Reproductive Health
47 Food for Health and Life

48 Safety in Daily Life

49 Biotechnology and Life

50 Science and Modern Life

51 Wellness Promotion and Care

52 Digital Citizens

53 Green Citizens and Sustainable Development
54 Science and Technology in Life

55 Global Care

56 Technology in Modern Life

57

Art of Healthy Living
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[6.2] Total Number of Courses/Subjects Offered
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Total Courses Offered in academic year 2022 [ARU, Thailand]

Description:

The total number of courses offered in the academic year 2022 is 2025 courses [non-modules].
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(6] Education and research (ED)

[6.4] Total research funds dedicated to sustainability research (in US Dollars)

In the budget year of 2022, the university supported 28 sustainability research projects with a total

budget of $ 88,660 from the university's total research budget of $ 99,710. Therefore, 89 % of the internal

budget is sustainability research projects.

Lists of research funds dedicated to sustainability research (in us dollars)

Index Research paper Budget (S)

1 Forms of Silicon in Soil and Optimum Rate of Silicon Fertilizer for Increasing the Yield

of Hom Pathum Rice Grown in Soil of Phranakhon Si Ayutthaya Province 1,040
2 QR Code Developed for Forklift Safety System In Warehouse Phra Nakhon Si

Ayutthaya Province 780
3 Innovative product development of avocado salad dressing supplemented with

carotenoids from Sesbania flower extracted with green extraction technology for

commercial value added 1,040
4 Product Development of Reduced Fat Coconut Milk Ice Cream From Coconut Sugar

for Health 1,040
5 Strengthening in Social Participation of the Elderly by using the Local Government

Organizations as a Development Base: A Case Study in Semi-Rural Area in Wiset Chai

Chan District, Ang Thong Province 780
6 A model for enhancing physical and mental health of the elderly to reduce the stress

from the epidemic situation of coronavirus disease 2019 by the principle of A-

Na(d)tayaSati 650
7 The Development of an English Instructional Model Based on Blended Learning

Using QAR Strategy with the STAD Cooperation Technique for Promoting Reading

Competence of Sixth Grade Students in Phranakhon Si Ayutthaya 780
8 Coding Program for Problem Solving in Young Children 650
9 Enhancing the Potential of Crown of Thorns community enterprise to develop

variety which increases commercial value by gamma ray 7,150
10 Digital platform development innovation to add value to the commercial product

business, Wang Noi District, Phra Nakhon Si Ayutthaya Province 23,400
11 Model Mechanism for Capacity Building for Aging Informal Labor Health Facilitation

Development of Local Government Phra Nakhon Si Ayutthaya Province 5,720
12 Thai way of tourism for Silver Age : Innovation and Potential Development of Health

Tourism in World Heritage Cities for Silver Age Travelers (Phra Nakhon Si Ayutthaya

District) 20,540
13 The development of a trip planner system in Ayutthaya historical park 6,890
14 Genetic diversity and the potential of the production of bioactive compound of

Actinomycetes isolated from soil of Phanom Rung Historical Park, Buriram Province 6,390
15 Phosphorus adsorption and desorption characteristic in paddy soils of Phranakhon

Si Ayutthaya province with influenced by lime material for soil improvement 1,040
16 Development of cannabis transdermal patch for pain relief in patient with arthritis

in Suan Prik sub-district, Phranakhon Si Ayutthaya district, Phranakhon Si Ayutthaya

province 1,040
17 Product Development of ready-to-drink cannabis beverage using stevia extract as a

sugar substitute to promote the potential of community enterprises in medical

cannabis cultivation in Phranakhon Si Ayutthaya province 1,040




Index Research paper Budget (S)

18 Innovative product development of bread products from fragrant taro that are

degraded and leftover from the sale of farmers in Saraburi province with science,

technology and innovation for commercial value added 1,040
19 Bankruptcy prediction model using machine learning technique base on imbalanced

dataset 780
20 A Model of English Training Course Development for Local Government Tourism

Officers in Phranakhon Si Ayutthaya Province 650
21 Media Consumption in Phranakhon Si Ayutthaya during Covid-19 outbreak 780
22 The survey of Environmental Changes and Historic Building “Five months among the

Ayutthaya Ruins”, NORNAPAKNAM: Thung Keaw, Ayutthaya 520
23 The Development of Cartoon Animations in Gamification Learning

Environment to Promote Creative Problem Solving for Secondary School Students,

Phra Nakhon Si Ayutthaya Province 780
24 The Development of Competency Based Learning Model to enhance innovation

research competency for student teachers 650
25 The development of a curriculum to promote career society through local wisdom

activity practice “carve a banana stalk pith” for students in Phranakorn Si Ayuthaya 780
26 Development of a Competency-based Enrichment Curriculum based on

Phenomenon-based Learning and Service Learning Approaches to Enhance Global

Competence of Student Teachers 910
27 Developing Board Games to Promote Executive Function in primary school 650
28 Guidelines for the development of homestays for promoting creative cultural

tourism businesses Ban Koh Rien community Koh Rien Subdistrict Phra Nakhon Si

Ayutthaya District 650

total

88,660
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16.5] Total research funds in US Dollars)

Research Fund of Phranakhon Si Ayutthaya Rajabhat University, Thailand
250000
200000
150000
100000
50000
. = o= =0
2018 2019 2020 2021 2022
==@==|nternal fund ==@==External fund Total Fund
Research Fund during 2018-2022 (US Dollas)
(Phranakhon Si Ayutthaya Rajabhat University, Thailand)
Budget Year Internal Fund External Fund Total Fund
2018 10491.60 212958.63 223450.23
2019 21013.18 44544.36 65557.55
2020 20983.21 117236.21 138219.42
2021 11630.70 119304.60 130935.30
2022 22,230.00 77,480.00 99,710.00
Description:

Total research fund in 2018 =223,450 US Dollars
Total research fund in 2019 =65,558 US Dollars
Total research fund in 2020 =138,219 US Dollars

Total research fund in 2021= 130,935 US Dollars
Total research fund in 2022= 99,710.00 US Dollars
The averaged last 3 years of research fund (2020-2022) - 122954.90 US Dollars
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[6.7] Number of Scholarly Publications on Sustainability

of Humanities and Sacial Sciences
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Community forest :

Government Management for Commumity

afifis ez’ | Adisorn Pasura

ABSTRACT

This article aims to explain the transformation of forest
management methods from public forest management to people
management.The humans use benefits from resources in forest areas for a
long time. Forest products have valuable and price. The government has
look the forest in pattern of products to make money, therefore they have
monopolized forest management. Including forest management with the
concept that forest be free from human, communities and person come to

seek to benefit from forest areas are seen as the destroyer of forests. Which

NSASBIMS
uuueraasia:donurnaas these communities have a way of life and process management their own

forests according to the concept and belief in the holy thing of the
community while the government uses laws to manage forests under
budgetary and personnel of limitation when compared to the size of forest
areas. So the government have idea that they had given certain powers to
communities to manage forests under compensation is a community right
to exploit forest resources in the form of community forests.

Keyword : community forests, mangement, commumity
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Scholarly Publications on Sustainability in the Journal of Humanities and Social Sciences
(ARU, Thailand)

Description:
In 2022, twelve scholarly publications on sustainability were written by ARU staff and published in the
Journal of Humanities and Social Sciences.

Additional evidence link (i.e., for videos, more images, or other files that are not included in this file):

Journal of Humanities and Social Sciences, Phranakhon Si Ayutthaya Rajabhat University
https://s003.tci-thaijo.org/index.php/husoarujournal/index
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[6.8] Number of Events Related to Sustainability
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Sustainability projects and event (ARU, Thailand)

Description:

These estimated 84 events are examples of events related to sustainability.

No. Project / activity Estimated
Number of Event
1 The Startup project is run by the Green University Committee/UBI of 8
ARU
2 The U2T Project is in 15 areas of Phranakhon Si Ayutthaya province 30
3 Social Engineer, Student work and joining local area improvement 6
project
4 Projects from 4 faculty in improving local problem 30
5 Class activity cooperating with local problem management 10
total 84
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16.9] Number of student organizations related to sustainability

Description:

There are 23 student organizations that conduct activities related to sustainability;

Organizations which have activities related to sustainability

1. Environmental protection

13. English Club

2.We love the countryside

14.Share Smile

3.Islamic Ethics

15.SE UBI Club

4. English for Kids

16. Arts and Culture

5.How dare you

17 Love from brother to younger brother

6.Volunteers share love

18. Dance

7.ARU GREEN HEART

19.Volunteer development for children

8. Create arts in Krungsri

20. We love arts.

9.Volunteer for social development

21.Evolution Club

10. Hope Giver

22.Brothers and sisters

11. Conservation of amulets, worshiping ARU

23.Astronomy club

12 Teacher Krung Kao
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[6.12] Sustainability Report

Phranakhon Si Ayutthaya Rajabhat University
Environmental Statement Report

2022

Thailand
http. greenaruacth

Sustainability Report (ARU, Thailand)

Description:
Complete text of Environmental Statement Report 2022 available on this link: http://green.aru.ac.th/



University
Country Thailand
Web Address https:/www.aru.acthy

(61 Education and Research (ED)

Phranakhon Si Ayutthaya Rajabhat University (ARU)

[6.13] Number of Cultural Activities on Campus (e.g. Cultural Festival (Including Virtual

Activities (f Any)
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Description:

Cultural activities on campus were organized by the Ayutthaya Studies Institute, ARU ASI. This
institute is a part of ARU, whose major role is conducting studies, publicizing knowledge about Ayutthaya, and
building relationships between countries that used to trade in the Ayutthaya period, the ancient capital where
local and Thai culture originated.



University : Phranakhon Si Ayutthaya Rajabhat University (ARU)

Country : Thailand

Web Address https:/www.aru.acthy

[6] Education and Research (ED)

[6.14] Number of university program(s) to improve teaching and learning

IFOUNFISASIUE

HOGHAERSIEEEPAAEH
WHISnESESANWS-UASASOEEHN

y

MsaswaLALIKVNMSISUUS
TuamUuNUANL

- | ssuiadunlne

A 05.Ua%Ad Us:0U§8s:
G woumsdinKamYN UK TInuVRSuin

» WALOS.UES SOUIASUWOR
svuBuemsdunInousmsia=nalulagaIsauNA

BN TNWACE

o154 05.usHBU Dasuui

K‘huﬂuswurgzinu s eripwsunsntoysin
Nosmaduns wusssu Mg

e ——
IR S S

Suwsi 17 Gunu 2564
1 09.00-12.00 U.

ru Rovusgudiulun ownsussusWUASUNS
UKTNENAUSWANWS:UNSARYSEN

awnsofinmun s wnooan
7 Focebook Fanpage U E SNELLUUMATGIR:Fonumans

Seminar on Learning Society
(ARU, Thailand)
=

MOU for Class Activity with Company
(ARU, Thailand)

TAXONOMY

B

i
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The lecturer learned how to update Course
Specification (ARU, Thailand)

Meeting with Guidance teacher
(ARU, Thailand)

Description:

In 2022, ARU improve teaching and learning quality in various ways to student, lecturer, and i

curriculum level.




University
Country
Web Address

Thailand
https:/www.aru.acthy
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[6.15] Number of Sustainability Community Service Projects Organized by or Involving Students

Phranakhon Si Ayutthaya Rajabhat University (ARU)

Projects Run by the Students (ARU, Thailand)

Project name Faculty Participants | Project duration | Project area
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Description:

In 2022, there will be 21 groups of students running 21 different projects. These projects were under two
main projects: the Social Engineer and the U2T Project. In these projects, the students take part in building a
better society. They visit local communities to create new innovations for solving problems together with

people in the community.
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University : Phranakhon Si Ayutthaya Rajabhat University (ARU)
Country : Thailand
Web Address https:/www.aru.acthy
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[6.16] Number of sustainability-related startups

No. Information
1 Startup name: organic soap
Startup area in Ul Greenmetric questionnaire (SI, EC, WS, WR, TR, ED): ED
URL:
Description: organic soap sold through an online platform

Photos: A 7 el

No. Information

2 Startup name: plant products

Startup area in Ul Greenmetric questionnaire (SI, EC, WS, WR, TR, ED): WS, ED

URL: https://www.facebook.com/groups/1622126231329478

Description: Students sell plants using recycled boxes collected within the university.

Photos:
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3 Startup name: Bio soil
Startup area in Ul Greenmetric questionnaire (SI, EC, WS, WR, TR, ED): WS, ED
URL:

Description: Students use their scientific knowledge to turn organic waste into soil for growing plants.
Photos:




Information

Startup name: Kaset Act

Startup area in Ul Greenmetric questionnaire (SI, EC, WS, WR, TR, ED): ED

URL:

Description: Students apply their knowledge of vegetative propagation of ornamental plants with aseptic
techniques and sell through online platform.

Photos:

Startup name: Benjarong Pork

Startup area in Ul Greenmetric questionnaire (SI, EC, WS, WR, TR, ED): EC, WS

URL:

Description: Students apply class knowledge to produce fermented pork with mushroom and sell at
market.

Photos:

Startup name: Kratom Kun

Startup area in Ul Greenmetric questionnaire (SI, EC, WS, WR, TR, ED): EC, WS
URL:

Description: Students sell Kratom plantlets in the market using their class knowledge.
Photos:




