
,ftLfll;iNlililft1~i'\Jfl'J1'11Lfll'J1~..,tl1U,.~.:1.:11U 
fi~Wlm il1LfltlW().:!Lmf'f\l'JN i.:im'flLYftmJ'JN ~11/N <1> -qtt 

~w~m;w~,X1lu 
(9)'j1'1ibfl'j1~~~ 1'1.JV-J'1~ ~1'\.J ~1~ 1 L-ii'1m-d1tJ1 'W fl1 'j(9) 'j'J '11 vifi1 ~1 Lb 'tJ'j ~1~ 1 6/Jtl ~ bfl ~ti~ :ij m bb'1~ 

t1'tlmru 1~ bbn 'j~urn1~~1ti1 vJvh 'j~uu'tl1um ml"! 'j~uum mf'leYvi 'j~uu bb~~ff;J1~ 'j~uu~lJJ1 bb(l ~ ., 
lJeJb(9)t11 'j~tJu 1t1J1 'j~uuJ1iJ'U~t1'1.J bb'1~ b(9)1t1(9)m'V!m'jlJ 

' 

"!(;!Lfil~e:i'1iimf1,,,i'ufl11'1iLfil'11~~~1uY4~'1'11u fi1u~u1~L;ia'1 81Llle:iwe:i'1LY4'ti'1\j'1N '1'1,,,1'1LY4'!1'1\J'1N 

'tJ'j~fltl'U~1 tJ 

®) bfl~tl~lJ'1~iJb(9)tl1 
~) 

d v ~ ' 
bfl'jtl~1Vlfl11lJ b 'j'J'jtl'lJlJ ti b(9)tl'j 

rn) bfl~t1~1'vie1m1fl1'j 1 V!'16/Jtl~tl1fl1f'11 'UitJtl 

cs::) bfl~t1~1'vie1m1m'j 1 V!'16/Jt1~J11 'Uvit1 

er) bfl~t1~1vi'tJ'j~~'Vl5mV-Jfl1'jbm 1 viii' 

ti) bfl~t1~1vi'tl1mrun161ffl11ut1'1.J 1vit1t1n 161fvi 

ITT!) bfl~tl~lVlfl11lJ b-iJlJ6lltl~ bb~~ffl1~ 
~) bfl~tl~lVlflt\J[l1'V-JeJ1fl1f'l.fl1tJ1 'Utl1fl1'j 

' 

d v QQ, ' 0 d 
(9). bfl'jtl~lJ'1(9)lJb(9)tl'j '11'\.J1'\.J (9) bfl'jm 

ikv1fl 1'W 1'1m'11vi-rufl1'j(9)'j'J'1V!1 bb 'j~~'U 1 vJ.W1~hJ~lJe!~ (Technology Vol tAlert ™) 

~1lJ1'jm~t1mb'j~~'W1vJ.W1m~bb~~'1u (AC) vi1t1 m~bb~(9)'j~ (DC) 1~e)(9)1'1.J~ 

(Auto Volt) 

m:ilJ~ bbvi'W"liB'WY-l (9)~1 b ~t1Dt1~ n'l.Jfl1'jeJ1'1.Jfi1 e:lviV-Jmvi b ~t1~:u 1n bb 'j~~'W 1 vJ.W1 LL~~ 
' 

iJLL~~bb'Ufl 1m16ll'U1Vl 1 V!qj~6ll11 b~tlfl1Wll~1'\.J 1 'W~bb~~if tltJ 
~1lJ1'jti1'vifi11 vJ.W1m~ bb~m~ bo D'1~bbtllJbb 'tl1 - ®o bbtllJbb'tl1 bb'1~ 1 vJ.W1 

m~bb~~i;i'u boo ~'1~bbtllJbb'tl1 - <9lo bbtllJbb'tl1 

~1lJ1'jtllV1fl1fl11lJ~1'\.J'Vl1'1.J, fl11lJ~m ~ti~ , fl11lJ~ bb'1~fl1Wl'LJU'j~'11 vJ.W11~ 
' 

mm'jtitJt1nfi1~1~vi bu~tJ V-J~t1lJnm~~1'1.J 1 'tl b ~t1u'UVinm'je!mn'W6/Jt1~~ruru1ru1~ 
' v v 

LlJ'Ubfl~t1~:W t1~i1 fl1'jeJ e:i mb uun~oX vi-rvi b vim ~:nt1 Vl1~1'1.J 1~~1ti:W m~ m 

mm'jti 1'11~1'1.J1~nu~bb"U1'1.Jbb~bir1~fl(T oolPak ™) 611vi-rum'jv11~1'1.J1viti 1~~e:i~1 '1f:Wt1-;iju 

iJ'j~~'Ufl11lJU'1tlV1JltJ CAT Ill boo l 1'1~ 



d Q.I c=o: ' 0 d 
Iv. brl';iel'l1~fl11l.lb ';i1';iel'Ul.1€Jb\9ltl'j :UTlJTW <9l bfl';iel'l 

b llmri~ei..:iiiei-611vi~'U1~ m1l.l b ~l';ieJ'U 1~~..:i bb 'U'U6"l.l~~~'lN1'W bbr;=t :m 'U'U hJ6"l.l ~~~'W'l1'W 
..:::ii I Q.I C:0: ' ll:;:f I ..:::ii 

l.l"l.J1'lfl1';i1~fl11l.ITT1';iellli.Jelb\9lel';i <9l m ~~,~~~ ';iel'U\9lel'W1'Vl 

~1l.11';iflbtl'Url1bu~ti ri1~..:i~~ bbr;=i~ri1~1~~ "VeJ'lfl11l.lb~1';ieJ'Ul.lm\9leifl~ 
'lJ ' ' 

eiruviflD~bvim~~l.l~eim';i1'ii'..:i1'W o ri..:i eta ei..:i~1b61lr;=tb6St1~ 
' 'lJ 

eltuVlflm'Wfl1';ibtl'U~fl'!;1 -\vo n..:i ITTO el'l~1b6i!m6fiti~ 
' 'lJ 

';i~ti~'vh..:i 1'Wm';i1~1~l.11n~~ boo Dr;=iil bl.Im (bb'U'U hJ6"l.l~~~'W..:i1'W) 
' 

- 1-ifY-J~'l'l1'W:U1flbb'U\9lb\9leJ~"l.JD~ AA :;11'1.Jl'W iv tleJ'W iJmtim';i1-if..:i1'W"VeJ'lbb'U\9lb\9leJ~ ri'.o 
' 

i11l.J..:i Vl~el~fll1 

bllmri~ei..:iiiei~~1m';itil~ bbr;=t~D'WVinri1ri11m~1r;=il.l, bb ';j..:J~'W, eiruviflD bbr;=t~ri11l.l~'W 
' 'lJ 

6"l.lw'Vlfi 1m'W~1 bri~ei..:ib~t11n'W 
mm';imel'l~'Ufl1';il~ri1eiruviflm~~'li1..:i TC type K : -lvoo ri..:i +®,mITTlo ei..:i~1 

' 'lJ 

b61lm6Sti~ rl1fl11l.ltlfl~el'l ±o.eto el'l~1b61lr;=tb6Sti~ bbr;=t~ NTC : -eta n..:i +®eta el'l~1 
'lJ 

..:::ii I 2.1 ..:::ii 

b61lm61!ti~ fl1fl11l.ltlfl\9leJ'l±o.lvo ei..:i~1b61lm61!ti~ 
'lJ 

iJ-X11'~m1l.lb~1r;=il.l"Vei..:imm~1'Wviei iv bb'U'U 1~bbn -X11'~bb'Urni1'Wm~ri11l.l~ei'W 

(Hotwire probe) iJ6111..:im';il~ o - lvo bl.lm~ei1mV1, -X11~bb'U'U1'Uw~ (Vane 

probe) iJ'li1..:im';il~ o - Ci'.o bl.lm~eJl'W1Vl 

~1m';iti~l.l'iAit:.Jr;:ioLJ'eil.lr;=im';i1~ 1m~mri~ei..:i~l.J'iAit:.Jr;=i 1 ~mti bb 'U1J~'W°fJ';i1 b ';i~ 
'lJ 

mm';iti b zjeil.l~eJm';i'\111..:i1'W~1l.ln'U-X11~eiruviflD bbr;=i~m1l.l~'W6"l.lw'Vlfibb 'U'U 1 ~~1 ti 
' 'lJ 

(wireless probe) ';i~tl~fl1';il~';i~Vll1'lbfl~el'lbbr;=t~-X11~~..:i~~ lvo bl.Im 
'lJ ' 

~1l.11';iflbb~~'lrl1~1~~ bbr;'l~~'l~~ 1~ 
' 'lJ ' 

mm';iti'\111..:i1'W1~~m~ei..:im'Wn..:i lvoo i11m 
... 

..:::ii Q.I c=o: 'Q.I 0 ..:::ii ..:::ii Q.I ..:::ii 

l.1Vl1b61l'Wb6i!el';i1~:U1'W1'W (9) "lj~ l.l';i1tlr;'l~beltl~~'l'W 
' 

oX1b~m61!ei1mm';iti1~eiruviflD 1m'W6/J1..:i -ivo n..:i m10 ei..:i~1b61lr;=tb6St1~ bbr;=i~iJri1m1l.l 
' 'lJ ... .. 

tlfl\9lel'l ±o.m ei..:imb61lm61!ti~ 
'lJ 

oX1b~'Wb61!eJ{~1m';itll~fl11l.lb~1r;'ll.11m'W6/J1..:i 0 n..:i lvo bl.J\9l';i~ell'W1Vl bbr;'l~lJrl1fl11l.l 
2.1 I Q ..:::ii 

tlfl\9lel'l ±a.om bl.J\9l';i\9leld'W1'Vl 
'lJ 

oX1b~'Wb61!eJ{~1m';itll~fl11l.l~'W1m'W6/J1..:J o n..:i ®oo%RH rl1fl11l.ltlfl~el'l ±®%RH 
'lJ 

iJeiLJmru~1.h~l.11r;=tt:.Jr;=t';i~'U'U1'l:U';i';i1l.l"V'W1~1 viru (LSI device) b~mn'UoLJeJl.lr;=t~iJ 
' v 'lJ 

viil1:umb~~..:i t:.Jr;=i bb'U'U~~191eir;=i:;J1'U1'W hJifot1n11 Ci'. 6/Jei..:i.VeiiJr;=i Y-J~eil.lt'Jl.ln~ bn'UoLJ'eil.lr;=i 
'lJ ' 'lJ 

(Data Hold), D'WVinri1~..:i~~bbr;=t~~1~~ (Record Max and Min) bb'U'U6"l.l~~ 1~tiiJ 
'lJ ' ' 

nm1'Wfl1';i~l.1~1el~1'l (Sampling Time) <9l - mct,ooo l'W1VlVl~eJ~fll1 

~1l.11';itlD'WVifloLJeJl.lr;=t 1 'W SD card bbr;=t~ bzjell.l~elfl'Wflell.1~1b\9leJ1~1'W'Vl1'lY-JeJ1'Vl RS-lvmlv 
'lJ 

Vl~el Y-JeJ{'Vl USB 1~ 



bfl~eJ'lYi&.J~t:-16'1-U'eJ~6'tfl11'VlV1~eJ'U~bb6'1~6ll11~1 (Laser printer) 

bfl~e:i.:i fleJ&.JYi1 b~ e:i1 bb 'U'U bfl~ m.1~ ~e:i.:iii11 CJ6'1~ b5u vi hJti e:i CJ rr) 1~.:i.ct' 
V!9 . ..hmJ1~&.J16'tt:-16'1 Intel Core ict V!~eJ~fll1 

1~'U'UtJ!)D~m1 Windows <9lo Home ber 

V!U1CJfl11&.J:ij1 (RAM DOR er) 1lJueJCJfll1 ~ GB V!~eJ~fll1 
Q.J i;;;l V • .c:!.i[ q I 

fl11~V1bfl'U6lleJ&.J6'1 ct<9llv GB Solid State Drive vi1e:ivim1 
'lJ 

t.J1~bfl'Vl~mb~vi.:it:-imb'U'Ub~&.JV!U1~e:i (Full HD) 6ll'U1vi 1lJile:iCJfll1 <9ler U1 vi~e:i~n11 

er. bfl~e:i.:i1vi5~11m11 V16'16lle:i.:itl11 'Uvie:i :ij1'Ul'U (9) bfl~e:i.:i 
~1m1t11vi m11vi6'tmCJ1'Uvie:i6ll'U1vib~'U~1'U\i'l'U~nm.:imCJ'Ue:in1m 'U'li1.:i (9)Q1 iJ6'1~ b&.J ~1 

'lJ 

"" "" "" m lv,ooo &.J6'tm&.Jm 

~1&.J11ti1V1fl111V!6'16lleJ.:Jtl1fl1tJ 1 'Wvie:i~ b lJ'U b V!~fl fl~1fl11'UeJ'U (Carbon Steel), 

bV!~flfl~1Hffu&.J(Stainless Steel), 'VleJ'lbbVl'l (Copper), 1~vitJw16'5 V!~eJ 1~vi9tJ6'teJeJ~'U ,'U 'I 'U 

1~mTu6'1~5'U (UPVC vi~e:i PVDF), fleJ'Ufl~~ (Concrete), bV!~fl61J'Unm'.h11'Ueil 
' ~ ii ({ 0 v 

(Galvanized Steel), bV!6'tflfl6'11fl11'UeJ'U~1 (Mild Steel), bbfll (Glass) bb6'1~ 

'VlmbV!~eJ'l (Brass) 1~ 

mm1t11vi6lle:i.:i1vi6't~iimwviniJe:itJ1'U'li1.:i - ivo e:i.:iP1wllm6'5tJ~ n.:i (9)Q1cr e:i.:iP1w11m6'5tJ~ 
' 'lJ 'lJ 

m&.J11t11vim1m11m11vi6'11m'W'li1.:i 0 .(9) b&.J~1~eJl'U1Vl n.:i lvo b&.J~1~eJl'U1Vl 

iiri1m1&.Jtifl~eJ'l6lleJ'lfl11lV11lJbn'U ±Q1o/o ~1V!foeJ~11fl111 V!6'1~&.J1flfll1 a.Iv b&.Jm~e:i 
'lJ 

"" .. 
1'U1'Vl 

mm1t11-b'.:i1'Utl'UvleJ~iim1&.JV1'U11'W'li1.:i (9) iJ6't~b&.Jm n.:i ITTl<t iJ6't~b&.Jm 
D'UVin-ii'e:i&.J6'11'UV!UltJfl11&.J:ij16lJeJ'lbfl~e:i.:i1mlJtie:itJfll1 ~~,ooo -ii'e:i&.J6'1 

'lJ 'lJ 

m&.J11t1~.:iri1'li1.:i1~tJ~b 1mm11J'UVin-ii'e:i&.J6'11~ bb6'1~~.:iri1m1bllvi!lJvi 1vitJeJ' ~ 1 mm 
'lJ 

~mb~Vl'lt:-16'1 LCD fl11&.J6't~b5tJvi1lJtie:itJfll1 lvcs:'.oxbcs:'. Yim61!6'1 bb~V1'lt:-i6'11~~'lbb'U'U 
-ii'e:im1&.J bb6'1~1t.Jm~~ b lJ'Um19tJ 1vi CJ~mb~vi.:it:-i6'tiit 9tJ b~ e:i.:i bb~.:i~1vifo 1offe)1'Uviti1~e:i1 'U 

'lJ .... 
'Vl&.JVl 

bb'U~b~e:i~19tJ~1m~bb~~;;r'Ubb1'l~'U 19tJ~1 (9)(9)0 - lvcs:'.o 11mii 

iibb vici.:i~1CJ~~.:i.:i1m lJ'Ubb'U~ b~eJ~bb .X.:iiimtJm11i.:i1'U1lJtie:itJn11 @~ .rr11&.J.:i 
' 

~1&.J11t1n1CJ1e:i'UoiJeJ&.J6'1~1fl bfl~e:i.:ii1e:il'vi b oiJ1 fleJ&.JYil b~e:i1~1'U'Vl1.:J~e:i{ 'Vl RS-\vQ1\v V!~eJ 
'lJ 

~e:i{'Vl USB 1~ 

0 .. 

~1'\.Jl'U (9) bfl1eJ'l 

blJ'Ubfl~eJ'llV1rl1D1~~'Vl5fl1~fl11bt:-J11 VI~ bb 'U'U bfl~eJ'U8'1tJ 1~ bb6'1~~1&.J11tleJ1'Url11~Vl'UVl 

Vol.% V!~eJ~fll1 

ii'li1.:im1i'vitJ~&.J1run161Jfl1foeJ'U&.JeJ'UeJfl 161!~~.:Jbb~ o-~,ooo ppm 



ii'li1..:im11Vltl1mf;i.ui1'1l 1'w 1\111b"'Wl.leJ'WeJfl 161!~~..:i bb~ o-m,ooo ppm 

611l.111tlrl1'Wlrutl1~~'VlTifl1'V>lfl11bt:n1Vlii' (efficiency) 1~ o - @lvoo/o 

mii11111°11'U1rum1ii1e:i'W~qjb~tJ (flue gas loss) 1~ o - ~~ -~% 

ffi V>J1til'V1ti1'1l~611m111vi'Wm1ii1e:i'W 1ml.Jtie:itin11 croo ·mm b61lm61iti61 V>J1e:iiimti1VI 

eJUJVl[)fa'VleJTilJ~tlb~'1 bb'1~611titi1ti1'1ltJ111l.Jtie:itifll1 lv bl.1~1 
' '\J 

iJVlU1"e:Jbb61Vl..:Je.J'1~1tJm1vJ~A~ A11l.1'1~bBtJVI lv<i'.oxmlvo ~flb61!'1 Vl~eJ~fll1 

mm1ti'l.J'UVinoile:iii'11ml.Jtie:itifll1 <too,ooo oile:iii'1 
'\J '\J 

b . bA~eJ..:JlV'ltl1mruti161lA11tJe:i'W1VleJeJfl 161!~ ~1'Wl'W (9) bA~e:J..:J 
btJ'WbA~eJ..:JlVl'll1mruti161lA1foeJ'U 1VleJeJfl 161!~ (CO.,) bbtltlbA~eJ'U81tJ 1~ bb'1~mm111 
B1'Wrh 1~Yi'WV1 

611l.111tlbb61Vl..:Je.J'1~1'WVlU1"eJ LCD ~ltltl'W m ri1 fleJ tl1mruti161lri1{tJeJ'W 1VleJeJfl 161!~ ' 
" ~ .c:!t cu v ({ 

eJUJ'\ll[)lJ bb'1~A11l.1'1l'W61l.l'V>l'Vlli 
' '\J 

' ., 
ii'li1..:im11Vltl1mruti161lm fo eJ'W 1Vle:ie:i n 161!~ 0 - ~'~~~ ppm 1"11A11l.IQfl\1leJ..:J 

' .. 
±moppm A1A11l.1'1~beJtJVI © ppm 
..:::ii I ~ CU ,i:;f .::::ii I ii tj 

lJ'lll..:JeJUJVlf1l.lfl111VI o tl..:J cto eJ..:JP11b61l'1b61ltJ61 A1A11l.ltlfl~e:J..:J ±o.<t eJ..:JP11b61l'1b61ltJ61 
' '\J '\J 

Vl~eJ ±0.~ eJ..:JP11'VJ1b1'Wh!~ 
" iJ'li1..:iri11ii6iJ'W6l'l.l~'Vltifl11lVI ct n-::i ~cto/oRH ri1A11l.ltlfl~eJ..:J ±<t%RH 

'\J 

1-5nm1'Wfl11'll1~m'1e.J'1;;l'V>Jtitie:itifll1 mo l'W1Vl 

1'W'li1..:i o n..:i <t,ooo ppm ri1m1iiQn~e:i..:i ±(ctoppm +mo/a of m.v.) 

1'W'li1..:i cr,oo@ n..:i @o,ooo ppm ri1m1iiQn~e:i..:i ±(@ooppm +tto/o of m.v.) 

d O,.I iJ I 0 d 
ITT! . bA1eJ..:11VIA11l.lb 61Jl.J•/ffi..:J bb61..:J6111..:J "1'Wl'W C9l bA1eJ..:J 

b tJmri~eJ..:1~611m 1tllVI 1~ ~tJA11l.lff°l 1..:J61JeJ..:J bb61..:J bb tJtJ bA~eJ'U81tJ1~ bb'1~61ll.111tleJ1'W 
ri11~Yl'WVl 

611l.111tllV'lrl1fl11l.I boill.161JeJ..:Jbb61..:J61l1..:J 1~ 'W61..:J61VI ~~,~~~· Lux 
'\J ' 

VlL11tifl11lV'lri1m1iiboilmb61..:JbtJ'W Foot, candles bb'1~ Lux 

iim1bb61V1..:Je.J6'1~1'WVlU1"eJ LCD btJ'W~lb6'161.1~~~e:i6'1 

611l.111tlbb61Vl..:Jri1m61Vl-~161VI 1~ 
'\J ' ' 

~- bA~eJ..:JlJeJlVIArumV>Jmfl1Plfl1tJL'WeJ1A11 ~1'Wl'W (9) bA~eJ..:J 
' 

b tJmri~e:i..:i~mm1111'V1ri1eYm1m11 Vl6'ib :a..:itJ1mm, e:iruVlf1~ bb6'i~m1ii~'W61JeJ..:immPi 
' '\J 

mti1'Wmri111~ 

btJ'WbbtJtlbA~eJ'U81tJ 1~ bb6'1~611l.111tleJ1'Wrl11~Yl'WVl 
611m111tlfom11Vl6'161JeJ..:J6'il.l~~'WlJ1'W1 ~D..:ib ~eJ6'1V1A11ii~V1V>JmV1 L 'Wfl11lVI 



ih.Jmti1~1tiltileJ~';i1fl1';i1Vm61JeNITTfl1131 (Volume flow hood) b<9loXb<9lo iJG'l~b:l.Jm 
'\J 

'vffo 1 'Vlqj n11 

611:!.Jl';itllti11°111:!.Jb~16'l:l.J1~ ~~bb~ ~o ii~ ~,ooo 6'lfl'U113ltlb:l.J~';j~e:J~11:!.J~ 'Vl1e:J~fll1 
'\J 

bb6'l~i'.ifi11°111:!.J6'l~bBtltil ±m % of m.v. 

611:!.J1';itlltilfl1e:Jt1J'VlfliJ1~ ~~bb~ -~o ii~ bo e:J~\311b61lm6SCJ61 'Vl1e:J~nl1 JJfl11°111:!.J 
' '\J 

.c:t .c::;t ..::!ii .c:t I 

6'l~be:Jt1til o.(9) e:i~\311b6/lm6/lt161 'Vl';ie:Jtilm1 

mm';it1ltilfi1m1:1.J~'W1~ ~~bb~ o ii~ ~ct %RH V11e:i~n11 iifi1m1:1.J6'l~bBt1til 
o.<9l%RH 'Vl1B~fll1 

~- ~'lJmuhh~ne:iL.J~'W1 iivl'~d 
'lltile:i'lJmru'1Je:i~n'WeJ''W~';i1t1ci1'W'Ul°ll°l6'11 'Wm';im1'11'ti1~1m"l6l~~1'W '11'W1'W ct 'lltil 

'I 'I 'I , 

vc;; d .::!ii o v .c::i.. 6"V v o v 

~bfl'U'lltilbl°l';ie:J~:1.Je:i611V1';i'Um1'11 bl°l';i1~'Vlti11'WY.J6'1~~1'W '11'W1'W @) 'Vl6'1~ 
'\J ' 
~ ~ ~ C\ ~ o v ~ .c::i.. 6"V 

'll'W b 'Vl6'lfl bfl'U be:J fl611 ';i'll'Wtil'Vlm tl'll'W 611'Vl';i'U bfl'U ~1 t1~1'Wt:-16'lfl1 ';im1'11 bl°l';i1~'Vlti11'W 

Y.J6l~~1'W '11'W1'W @) ~1 

11EJ~~LaEJfl~iJ, 
(9). 'U1~'Vler b61'W m1m~e:i~1~~'U fl1';j bb~~~~ b li'W ~1 bb 'Vl'W'11V1ti1 t1'11n'U1~~ert:-1~ ~ 1til ti ~';i~'Vl1e:i'U 1~'Vl 

'\J '\J 

~1bb'Vl'W'11V1ti1t11 'W'lJ';i~ b'Vll311 'Vlt1 bvll~'W b ~e:J'lJ';j~ 1t1'lltl61.1eNfl1';i1 ~'U1fl1';ibb6'l~til bb6'l'Vl6l~m';i61.11tl 
'\J 

~- ~e:J~blJ'We:i'lJmru1V1lJ~t:-1~~1tilt11~~'U:l.Jl~';i;j1'W ISO 'Vl1e:i DIN 'Vl1e:i JIS 'Vl1e:i ANSI 
' "' 
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