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mmat iCPapa- rde  ~ a & r g y ~ ~ a n d ~ i n ~ i r ~ o w l i  . tloaing . 

Sysmnof m Building 

Author NawtPhmkutee 

ThmmkPaperAdvhm A g g t P x o € l ) f . T b ~  - Bddhg Techwlqiy Mamgmmt 

Autdemk Year 20W 

TIE study of eoergy phmhg and :- in the ~~ system of TOT 

birilding cspially hr the buitding of A d m h k t d ~ t l  Sectm, North-Eastem Region Telephone 

S e r v i o e h a d o b j e c t i v ~ t o ~ 1 y i t a s t h e i a P p e c t i o a ~ Z i n e o f e a e r g y ~ h a  

building and it would ?R the e n q y  ocnrserration nwasms apphble fur TOT'S general 

b u i l ~ i n ~ w i t b ~ ~ p r o v i s i w i n ~ ~ t u l ~ o f ~ M i n i s b y o f  

Scieme and Emhmmnt issued in parrmant to the Energy Conservation Rantotion Act B.E. 

2538. 

From ih study result of the building's eaagy -on, it was fr#md that the 

pp r t im  of e M d  utiliratioa within th buiidmg a d d  be divided into 3 parts, iR. 64.62% 

fm nirudtioaiqg ~~ 1451% for lighting qs&m and 20.8709 for o h  system mqxctively. 

'Ihe result of 127 a i m d m m m  
. . ' updnlity inspection mme OUI tbat there are 31 shndard 

criteria impsable ah-mdti- The so1Imotl guhkline for tk enagy h p v m d  mn be 

dwe by wrious &kmms.e or replace them with the newly high efficient akudtiwets. 

Be9ida, m lh in- a it was found that h eaiagy saving by 

mainteamme would need 152,400 baht invdmmt, wlmzm the payback petiod or rate of 

return would €R 0.53 ytars. For another aption to bave c h g d  into high efEcient ah- 

amditirrners it d d 1,291,40 baht irrvestment aud the paybck period would take 4.54 

Y-. 

Keywords: ~ ~ o f l / m a i n ~ I h i g h & ~ ~ ~ ~ I  

p a y k k  period 
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~ I T ~ C ~ ~ ~ ~ I U I U ~ ~ U J ? Y B ~ ~ P I I R U ~ ~ I J ~ ~ ~ I ~ ~ ~ ~ ~ ~ O ~  2 mq R'o rnrl4~kdlu 
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1) Room air ~ ~ m d o w  Unit) 

2)  Split System Unit 

3) Package Cooling Unit 

4) Chiller 
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hui?rriBioPii h l h g  To- liar C h d m ~ ~  Water Pump l~um6d5sn0~1un13 i l f131~1~w 
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EXPANSION 
VALVE SPLIT TYPE 

I 

B 
2.2 m~iiismlcluwimntrb~tnaMdr"tl~1n1~tn1n1nhd~&~w 

A J oinls&ldrina^~h~n'io4 J Q I I O I ~ I ~ ' ~ ~ I U ~ R I L ~ ~ = : ~ H ~ ~ U U ~ ~ ~ I Q ~ ~ ~ I ~ ~ ' U I I U ~ ~ ~ " U  
4 -  J A d IILiom~~ufounm~~uIut~~nzwun du ~ ~ ~ . J ~ ~ ~ . ~ ~ ~ ~ ~ ~ u ~ H I J o I o I ~ I ~ ~ o Q ' I I w ~ H  1  TO^ 

n c i l ~ c h ~ n ~ 1 u o i r l ~ ~ m i ' 0 ~ ~ ~ 1 ~ 1 ~ ~ 1 1 ~ ~ i d 0 ~ ~ d ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ 8 ~ ~ 0 ~ ~ ~ p i ' ~ 1 4 i  

# I ~ ~ ~ ~ x ~ ~ ~ ~ ~ ~ ~ I X ~ ~ ~ ~ M \ ~ J R ~ U I ~ J O ~ I ~ I H ' ~ O ~ ~ ~ J ~ ~ U ~  o4n1'1 

n 1 r l l i o n ~ ~ i b ~ d ~ u a t n 1 a u ~ n % 7 n 0 z ~ ~ u " ~ o ' ~ ' ~ 7 ~ 1 ~ ~ i ~ ~ u ~ 1 d a f l ~ ~ 1 ~ f 1 ~ 1 ~ a ~ ~ ~ ~ ~ ~ 1 u  
* A d  oisdszngmn kmuuosifi#m~idnz tl11'~~~8~1~~n'81~d;3r~~74fls'9t~li0~~~1~7~~87%1~ 

w ~ . r ~ ~ u u r n ~ ~ ~ t i 1 u ~ a i 1 1 4 4 ~ 1 1 5 ~ u ~ ~ ~ p i ~ i n ~ o  hdq&1~7 ~~a~dqM41 *na*oiqnlT 

14~'.nuroski?rn~o~~l~? n u i 1 m ~ ~ ~ d i u e 1 ~ 1 ~ ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ i j l ~ n 1 ~ ~ ~ 6 d ~ l # i ~ ~ ~ 0 ~ ~ o u  
b. A d  u~snislh~~~iur~~olrn~i~arra~nu.im~t~~~rrjl 

l ~ i f i # ~ d ~ ~ o ~ " ~ ~ ~  window unit , Split system unit I ~ Z  -ling 
¶I 

Unit r* d r r ~ n ~ n m r o ~ < ~ m ~ o 4 ~ 1 u ~ ~ n ~  114181nd3 E E R ~  ~ f i e n c y  mi01 M J ~ u  
B d u  BW-h L I I I I ~ O J $ ~ U O I ~ ~ ~ ~ ~ ~ H & W  ~ ~ I U I Z S ~ ~ I  EER q q  (15m1519d 2.1 
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1. Room Air Condition 

(S,OOo - 2A000 3tub) 

2. Split System (Small S h )  

up 1s Tons 

3. Split System (Medium Size) 

16 - 40 Tons 

4. Package UniNl- 15 tons) 

5. DX Central(40 - 200 Ton) 

6. Water Chiller ,Reciprocating 

7, Water Chiller ,Rmiprocating 

8. Water Chiller ,Centd@ 

kW/Ton 

1.30 - 1.50 

1.45-1.60 

1.5 

120 

1-10 

1.30-1.70 

1 .M - 1.50 

1.05-1.10 

EER 

92  - 7 5  

8.3 -7.5 

8 

10 

10.9 

Remarks 

A i r - C o o l e d C o n ~  

Air- Cooled Condenser 

EER 8.0 Minimum 

Water - Cooled Condenser 

Water - Cooled Codema 

Air-CooledCondenser 

Water - Cooled Condenser 

Water-CoOledCondenser 
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1. mnbaiiiiduuwunou~ia 
(Centrifugal Chiller) 

A 
2. msoPiiii;duiiuuQnpu 

(Reciprocating Chiller) 

3. ttuvi~u~aa:ulsn~iufBu~~uij'i 

(Water-cool package Unit ) 

4. ~ ~ ( I ~ Y I I U ' U ~ ~ Y I W I ~ I ~ ~ ~ ' U & ~ U O I ~ I ~  

(Air - Cooled Condensing Unit) 
d 

5. msosi i i6 tbu~ruu~nS 

( S a w  Type Chiller) 

k W  

&WE) 

0.22 

0.26 

0.25 

0.37 

022 

kW 

(Ton, 1 

0.77 

0,9 1 

0.88 

1.5 

0.77 
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COMMERCIAL BLIILDING 

M c e  

Conidors 

Cafeterias 

Auditoriums 

Computer Rooms 

Lobbies 

Doctor Offices 

Toilet Rooms 

Storage ,Equipment Rooms , G a q p  

D-ent Store 

S u p e d e t s  

Drug Stores 

Meat Mmkts 

Apparel 

Jewelry 

Garages 

Dry Bulb 

T~-*F)  
, o  

78 

Uncontrolled 
0 

75 
0 

78 
0 

75 
0 

82 
0 

78 
0 

80 

Uncontrolled 

0 

80 
0 

78 
0 

80 
0 

78 
n 

80 
0 

80 

Do Not Cool 

Relative 

Humidity 

55 % 

Um&11d 

55 % 

50 % 

As needed 

60% 

55 % 

- 

Do Not Cool or 

D e m .  

55 % 

55 % 

55 % 

55 % 

55 % 

55 % 

- 
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Q = PVRT = PV/85.6T (rb,> 

3 
7) I O U W ~ C I ~  (h ; Btu/Lb) & I ~ L ~ ~ A ? I u ~ w u  (beat -1 UO1B7fllffW(iBMdlU~lWu'fl 

€)1"7~ctfi4l~u'€I3Zw'll q S U ~ Q ~ 6 7 4 ~ ~ ~ ~ & l ~ d ~ ? t l ~ ? & ~ l  
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1) bairns~~at~1~?a'loab1n7~1'~id~ 6;) d.irnoubi?a ci~Q~ml~I~auotaimrr (Q') 

id~6utlu~fi#u~n~i~~ib~i'Iontl(s~,ft) qtu li~cmmudmrc(w~~ vs)l c i ~ l l i u ~ ~ s O ~ a i : ( ~ ) I f i u  
# '4 

i h p ~ n t J u ' a n r ~ ? i u ~ v ~ ~ b ~ n 1 ~ a " ~ ~ i ~ 1 n n ~ i ~ ~ ~ f i 1  Psychnmc Chart 

3) dmiYas~u'lvld~(~i) ~ l ~ ~ l ~ ~ ~ ~ l ~ n ' p ~ 1 ~ ~ d ~ 1 ~ ~ ~ ~ ~ l ~ ~ 1 f l ~ 1 1 1 1 ~ ~ ~ b 4 5 ~ 1 1 ~ d s ' i l  

oirn~ai rnm~ir i1n1~1h~~aiu1dbl~~~~ 

Single - pbase AC 

Pi = E.1 Cos 0 
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EER = RC/Pi (2.13) 
i 
1U8 

EER = &~?&udss8w%nmwd~~1u~mt~#~~ds'~~~fi1fi 

EER = 3.4 12 COP. (2.14) 
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d 4- ' 
Dlfllfl ~ l ~ d l ~ 3 ~ ~ 1 ~ ~ ~ 3 ~ ~ ~ 1 1 ~ ~ ~ ~ ~ 8 4 ~ 7 ~ ~ 7 1 ~ ~ ~ ~ ~ 1 ~ ~ ~ 4 ~ ~ ~ 1 f l 1 ~ 9 1 1 1 1  l f 3 1 9 6  2.4 

I R ~ ~ P ~ ~ R ~ ~ ~ ~ ~ ~ u ~ u ' w ~ z ~ I ~ ~ ~ I P J ~ ~ u B ~ ~ u o ~ ~  mta:o~dmrnui~u~b~~iliflu~~ (Package unit) 

~ ~ ~ I R ~ Q ~ ~ I ~ ~ ~ ~ ~ ~ A ~ % U ~ R H ~ * ~ ~ ~ ~ W ~ O L ~ ' U ~ ) ~ ~ ~ O ~ ~ U  (split fype) ~ I U X ~ ( ~ I I G U ~ J I # ~ ~ ~  

~~9R$j?uim~ixlPou/im~oqriin~1ui"uu 

n. d ~ ~ r i d ~ d ~ d ~ ~ ~ u ~ i r  (- ~hillcr) 

luu1~'lfil~u 250 ~ U F I ~ I I I ~ U  

utslfit3un41 zso Gun~iuLi;~ 

u. d ~ u d i d i k t A u u Q n q u (  chills) 

~~uIR%A%~ 50 g ~ f l ~ l l d ~  
W U I R A ~ U ~ ~ I  50 iuaa~ui%u 
i n. L R ~ D P ~ ~ A ~ I ~ U ~ W U L ~ M ~ R  +kage -t) 

4. Lflf Fl trhfl?l~d~~~lI lJh ~ p i 7 ~ 7 9 / ~ ~ ~ ~ 7 ~ ( ~  /split type) 

kWfrm 

a ~ f i i s l ~ i  

1.40 

1-20 

1.30 

125 

1.37 

1 -40 

o~wn~di 

1.61 

1.38 

1.50 

1-44 

1.58 

1.61 
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EI = EiIAc 
B tu€l 

EI = ms~dnislhihaiu 

~i = ~ ~ ~ ~ I ~ ~ I ~ u x ~ ~ J ~ u D ~ ~ I P I  
i d  v 

AC = vufldslf~~ni~ 

H+B 
J 2 w ~ ~ ~ i w ~ l # ~ n " 1 ~ ~ ~ R ' ~ ' ~ u ~ ~ n ~ ' ~ n ~ f  m~miiou) / w U ~ I ~ C Y B W I I ~ ~ ( R I ~ -  win 

n kq?udl~~lnimd&?f us,i1~n=:~nw3atl1n/~~8~) / irn~u{o180(mu) ~ ; o  

~~'oun~uo~doa~diw41~~i0~#0uu0~ IS~LASU<%I 

6 )  ~3dszflaudnnm Factor) 

~ ~ ? ~ T S ~ O I J ~ H R R  BO ~ ~ S ~ ~ ~ U U O ~ ~ & ~ ~ ~ ~ L ~ ~ C I ~ ' U Y ~ W ' ~ ~ ~ ~ I ~ ~ ~ ~  ifitma 
i lnumnlurnsdiud~~n1~1~r l~11~  ~n15#1tl1was+Iui M I d h t  o~-peak 41 

A d d  MI ~ ~ ~ ~ 1 ~ ~ l ~ l i l ~ ~ ~ ~ 7 ~ ~ 1 3 7 1 ~ # ~ d ~ 7 5 ~ d 4 ~ ~ ~ 1 ~ 4 ~ ~ ~ 4 f l ~ 1 1 ~ 4 1 d ~ 1 1 ~ ~ ~ 9 4 ~ ~ f l ~ ~ 1 ~  

lunn halwanu3n ri?drrnouln~~ii~'1~i1#~~1d~1~d~1~dtli m~ou(k~)/wG~'lr(A~q~q~ 

lu I riiou s m l ~ ~ ~ ~ j d ~ ~ ~ r l d ~ ~ o ~ ~ ~ ~ r i  ~~1~1d1r(d4'idd1tn~a~~11~~~d~1#w'~ii' 
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7) ~ o t ~ f ( ~ d i r ~ r l u n u ~ ~ u p 1 d 5 ' ~ 1 ~ 1 n i f i  

7.1) I L U U ~ ~ ~ I  d~zrnubi?~ # ~ I ~ R ? u Q u ~ ~ I ~ ~  L U I P ~ ~ B M ~ ~ ~ ~  id&3?m4 . Y 
d A 

7.2) u?nwii4n~3qdn~a~a48~d?u01n7tl iw0il~a{'p1 X O ~  tflt89da~uh 

7.3) Fan mil Unit At% U ~ I ~ ~ U ~ I ~ ~ Q Y ~ I ~ I I H  

7.4) Condeasing unit ~ i n z ~ ? i m n ~ a ~ d ~ f l ~ i ~ i r  
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2.10 mu'i~~c%d~;sp 
n̂ miinpd ~~iiod.rt.R'ui(z540) ~ ~ ~ ~ Y ~ ~ ~ ~ ~ ~ ~ ~ ~ Z W ~ ' P I M ~ S ~ I U I U ~ Y ~ ~ ~ ~ ~ ' I I  

o~nin d1n~~n1sdonru1~~mrd~~a~'11~~in~8~d5'11e1n1ff~~~fi1~d1=:nu"~1~d~~1u~1m1~ 
d 1~un;?ld~fiin~'m&i~1f 04 J ~ ' I I B ~ ~ I ~ ~ ~ ~ ~ ~ Q ~ ~ ~ ~ ~ ~ ~ R ~ ~ ~ U I ~ ~ U ~ ~ ~ ~ ~ ~ ' M ~ U B ~ ~ ' ~ ~ ? U ~ ~ ~ ~ ~ ~  

2 -  J 4 4 f@unm~uu!utidazrun d u r i o ~ u s ~ ~ ~ ? ~ ~ s o 1 e ~ 4 1 a ~ ~ ~ ~ u ~  I 6u t ~ l ( i k i ? d ~ l j f l m w ~ ~ d #  

u u 1 ~ 1 ~ o j w t n e ~ ~ ~ t d  m s ~ n m ~ o t d i u o ~ m a u ~ ~ ~ ~ n ~ = : ~ ~ u " ~ n " ~ ~ u ~ u d ~ ~ w f  8911#181151$ 
9 a 

~ ? ~ U ~ U I ~ ~ ~ ~ ~ ~ ~ ' Y M ' ~ ~ ~ Z W ~ ~ W ~ ~ Q ~ U ~ ~ ~ S L W ~ ~ ~ ~ ~ ~ Z I ~ Y ~ H ~ O P ~ ~ ~ ~ ~ ~ " ~ ~ ~ ~ S ~ P I Y I B ~ ~ W U D ~  

m $ o ~ Q l k m d ~  EER E ~ W  Ratio) H I ~ = U ~ ~ U  0 s-iid1p.c cmmis 
44 8 

fi?lJqllft15fiq4~fWl~ftf 84 J S ' ~ ~ O ~ ~ W I X ~ M ' ~ A W  ~ ~ z H & ' I I ~ J ~ W  

usswol llszn7iE (2542) ~ ~ ~ ~ ~ ~ I ~ ~ ~ Z M ~ R ~ ~ ~ ~ ~ ~ U Q ~ ~ ~ P I U ~ ~ ' I I Q I ~ I ~ ' ~ ' R ~ ~ I ~  
1 I # ~ ~ f i m q u g e r w q i j ' 1 1 a r n ~ ~ 1 3 7 ~ ~ ~ n ~ 7 ~ ~ ~ ~ ~ ~  1$un~.nd.rmbm k s r n ' u o ~ ~ m $ ~ d  J ' L I B I ~ ~ ~  

1 ~ i ~ u ~ r u u u o n d ~ u b a ~ b ~ m ~ n ~ ~ ~ i i a r ' n ~ ~ ~ t l ~ ~ ~ ~ ~ i o t ~ ~ ~ a n a ~ ~ u d ~ n ~ ~ u a z i ~ t r ~ ~ s i j  
d - 4  i ~ ~ d ~ m ~ ~ ~ ~ a n ~ o 1 l l i ~ 1 u ~ % t l f l f i 1 ~ 1 1 ~ ~ ~ ~ ~ d ~ ~ 1 ~ ~ ~ ~ t a f  ~ ~ d s ' ~ ~ ~ n ~ d i n i r i i ~ ~ ~ o ' n ~ ~ ~ ~ n z  

444 Iriiirn~iilsinln ~Gauiiiuumzd~zwdmw a'wuTc18nn 1 4 ~ a ~ ~ u q s 1 q m ~ ~ u m ~ f l ~ ~ u  

a~Gunp-riiusi?Rquc]u~~~~'~ BM 1mcl1~l~tot~iuo1n~mw7fi 12,500 ~m ~ R I H ~  

2 m + o ~ i i n r ~ m + o ~ ~ ~ ~ u o ~ n ~ d i i ~ ~ ~ f i ~ ~ ~ ~ ~ i u  3 B 4 TI 5 7 ~ 1 ( 1  38, loo B& , 10,860 

B W ~  L L I ~ ~  33,400 81um I~UIR$BPIIRIR)Y 1 l ~ ~ i n i ' l ~ l ~ a i n ~ 1 i w ~ 8 ~ d s ' ~ o ~ i ~ a i u i a  61 

d d 4n drr ;~G~nk~~u?lnt i r i i  136.60 kwh H% 14-59 1d8amafirrd11dd~~d'1=:ui~~nz 336 

l J l W  ~ ~ 4 ~ 1 ~ ~ 7 9 ~ ~ ~ 4 % l l 8 1 ~ 1 1 ~ ~ d ' i ~ ~ o ' ~ V ~ 4 4 1 ~ ~ ~  462.40 kWh , 18240 kwh L A X  
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529.60 kwh H% 13.25 bdnii&id 16-50 mdo;i~u&iin=: 16.1 1 rdo;mGui ~riubibiu Iudau 

n l s ~ " ~ i 4 h ~ ? ~ ~ u ~ m ~ i j " ~ i j ~ ~ 1 ~ ~ n ~ ~ i i ~ ~ ~ ~ ~ 1 ~ ~ ~ n d 5 ~ ) 1 ~ n . n ' 4 ~ 1 ~ ~  750 n90 

26 I~oMuRI L ~ ~ ~ ~ L ~ u ~ ~ I I A ~ I ~ I J s = : H ~ ~ ~ ~ = :  1,770 urn 
4 waiignt fetsiq Ilarnr:: (2548) i n u ~ i ~ ~ ~ ~ ~ r n ~ u q v n ~ ~ i i ~ i u  

m ~ o ~ d i u o ~ m n m u l u ~ i t d ~ ~ ~ n i ~ d ~ ~ ~ d ~ ~ ~ r ' ~ ~ i ~ ~ r l ~ ~  dr rnoul?oyn~~uquqfu~qi 

m a l u ~ ~ ~ r m u u o n ~ o ~ d r ' u o ~ n ~ ~ i ~ ~ z ~ ~ n a u ~ o J w ~ ~ u ~ u n ~ a l u ~ ~ ~ d s ' ~  ~dow 7 

d ~ s 3 n i r n n r i ~ ~ ~ n r n ~ u ~ 1 ~  ~ 1 4 ~ ~ v ~ 4 1 f i ~ ~ 9 d s ' ~ ~ 1 n ~ f f n ~ ~ d ~ d 1 ~ ~ n ' 0 n ~ 4 d 4 ~ n v ' ~ w ~ ~ 4 l u  

11441 i t n ~ ~ l r i u u ~ i u u ~ ~ 1 1 1 ~ ~ ~ ~ ~ 0  

nryard ~rnmmyn11.(25~ j # n l n r n a d r ~ n ~ ~ a d ~ ~ ~ u u ~ ~ ~ ~ ' ~ ~ d s ' u o ~ n ~ a  
d B rrd~H'ud~~r'Yernirdiu'n41~ ~ ~ M I ~ I ~ ~ ~ M S ~ ~ I S ~ I ~ I U V O ~ S ~ H ~ ) ~ ~ ~ ~ E ~ ~ U L U M L U B ~ I ~ L ~ I ~  

riinnlr dudbuu~d t ~ a ~ n n ~ l i o n ~ ~ q d n r d ~ ~ d ' 5 ~ ~ 8 ~ ~ u ~ a ~ u ~ ~ ~ r u ' ~ ~ ~ ~ i n ~ i ~ a u  

irsr h i ~ m ~ ~  (2548) i l n ~ ~ n ~ r ~ ~ ~ n i ~ ~ i ~ z i n a ~ " ~ n ~ l i n ~ ~ ; i ~ ~ ~ ' i u n ~ ~ ~ ~ u  

~ ~ ~ . I ~ I ~ ~ I ~ ~ ~ I ~ ~ ~ ~ ~ M . R ' Q ~ I P ~  ?Zn1s~r~~aaun1sl4fiX4~1~ rmau'munr=itni~nl~zwu'~ 

w ~ ~ ~ ~ u l u o i ~ i s % n ~ ~ ~ ~ n ~ ~ ~ H ' n ~ r ~ u I n ~ . ~ n ~ ~ d a ~ ~ ~ w ~ ~ ~ i ~  % ~ I ~ K ~ H u R ~ ~ ~ ~ ~ J I ~ I  LIHM 

m m n z i i r n s n . r ~ u l ~ ~ ~ u 3 = : ~ ~  3 n 1 z ~ ~ s n u e a ~ d r r ~ ~ u w a ' E m ~ ~ ~ 1 ~ r l ~ ~ ~ ~ ~ n i i ~ a i u ~ ~ u  

1n.3 alualnn ~ ~ ~ l C ~ f l u ~ ~ u . m i a l u n ~ s d ~ ~ u " u n ~ s ~ n ~ ~  

DPU



DPU



DPU



DPU



DPU



Temperature -58...1-302~~ 

Parameter Measuring range Acconq M u d o n  

Temperature -50.. .+ 1 5 0 ' ~  +45~(-25.0.. .+74.9'~) 0, I'C 

+4.4 'c(-50,0.. .+25. lac) 

+o.4ac(+75.0.. .+99.6~) 

+4.4'~(- i 3.0.. .+1~6.9'~) 0 .1 '~  

+-O.S'C(-58.0. . .-13.1'~) 

f l . 8  -~(+167.0.. .+2 1 1.9'~) 

Relativehumidityo ... -tlW%lW Dependsonproh 0.lYoRH 

Flow velmity 0. . . + W s  Depends on probe O.lm/s 

3.5 t~%,i~61ald41 PO- clamp meter) 
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~ m ~ o ~ i ~ f i r n 6 l r l A 1 ~ ~ 0  clamp ~ e t e r )  FI* LH 1050 d*rfi0~43~ 

r lun:Eusdi wramaa ,~ea%urimg range, ~cnuacy, h l u t i o n  kd 

Parameter M ~ ~ m n g e  Accuraeg Resolution 

Cumnt 0-1000k I > 5A-3-1.5% 1 OmA in Range MA. 

I <5G +a. 15W lOIknA in Range 400A 

1A in Range lOOOA. 

Volts 400V.,600V. +-15%,-t-Sdg~ O.lV.,IV. 

PF 0.3 cap... 1.0 ... 0.3iad -3' O,O t 

As = L x H  
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3~ mmsr inll.ritrmlr~lbl~r,%m~izG#~~ 
A 

r n ~ ~ s ? . i ~ 6 ~  s k a o d ~ c i ~ d ~ ~ u ~ ~ ~ u ~ ~ ~ n ~ f l u ~ s ~ u = : ' ~ ~ o ~ ~ m f  d i u e ~ n w i  

bwrr~m) ildadrznsu$di~cykZ 
f a  

1) ? R U U ~ R I ) ? ~ U ~ ~ ~ I ~ ) U ~ Z O ~ ~ & )  .IM'~~HTIU~II ld061~?~l~ll~llllu*1~~~d30~4~ 

(Sq.A 1 
.# 

2)  %qcnnquP(c) u n z ~ i u  uoarnm~n~~#iunus'ia (sllpply ~ i r )  l ~ a  
Y 

~ ~ ~ ~ # ~ ~ ~ R ~ ~ H ~ ~ ~ L ~ ~ I u ~ ~ ' P ~ ~ w ~ ' v o ~ D I ~ I H  
2 

3) i~qolnp5 ('c) unm?iuruffu.rini (%RBI ro~atnmn~tli~ununni  gum ~ b )  

~ 8 ~ ~ ~ % ~ ~ R ~ ~ H ~ ~ L l ; h ~ ~ 7 1 1 1 & d U w ' W ~ ~ I 3 8 l f l 3 ~  

4 x 4  PT B 
4) ianrmihau A i u ~ u i ~ a 7 n s 1 ~ n c m u u n n d ~ ~ ~ ~ ~ i i ~ ~ u ~ ~ n 1 ~ ~  3 q~un~ l r tn~o~ . i .  

n ~ ~ u d ~ ~ u r i ~ ~ ~ ~ n ' ~ m ~ ~ ~ a ' ~ t ~ ~ ~ ~ i r i ~ ~ ~ ~ u ~ n ~ ~ ~ l ~ ~ o  ~ i 3 u d u  ( ~ S I  

d e w  
5 )  ~ ~ ~ ~ I & M R I ~ I B ~ & ~ ~ J ' Y B I ~ I ~ I U  4 a ~ t n 1  J Z L W S I W  (FUU W) (~?UUOJIIDU 

AM J ~ ~ L W O & ? U ~ ~ J ~ ? U U O ~ ~ ' H  RU) bafif~~%fi.liid~h (Power d m q  meta) 

g 2 
6)  ~iii~m11n7snir I M ~ A ~ ~ ~ P I B I ~ I P R I H $  d.smouiian w1uumwu~ln~i~fi6:n~ 

2 
iianu (sq.rt) ger humnu~i-mu (WS) ~ ~ ~ ~ I ~ ~ ~ ~ P J I ~ ~ ~ ~ A ~ ~ z ~ R ~ J I ~ ~ u w ~ ~ I I A = : P I ~ I ~ ~ ~  

~ B J ~ . ~ ~ ~ ~ A ' I ~ ~ I ~ % I U ~ I ~ ~ I I I ~ J H H ~ ~ ~ Q I ~  
# 

# w 4  
'c Chart lL 'AYllOIU~1~4W 

Psychometric Chart] 
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