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Awnsauiiisuing aan MIT

nhweale (SI) #TaLfindn International System of Units w38
Systeme International d’Units %38 SI UNITS

Wuszuumiteseninesa Usenauiie 2 §au As

1. widwg1u (Base Units) umitevdnaasszuuiosle
Usznaudeiionae 7 viue 1dud was (m) Alansw (kg) 3undt (s)
wanuls (A) wadu (K) 1ua (mol) wAulAaT (cd)

2. miweyWus (Derived Units) umiugunans ¢ miw
sfsadeeiu 1wy Bsnd (Hz) dafu (N) 98 (J) Tnd (W)
aapny (C) Tiad (V) Wiada (Pa) oaided (°0)

AANNNINTING

Accuracy of measurement (A21:LNUHIVDINITIA) AD
mmmgnﬁaoﬂlnmﬁmﬁi‘l FENTNNATDINITIANLANITY

Adjustment (n15151) ﬁamiiﬁuLLﬁoTﬁLﬂ%aaﬁaiﬂag"[uammu:
fifviun

Calibration (n98aULiiEL) ﬁaﬂﬁﬂ’ﬁmiLﬁamsmwaamﬂmauﬂﬁ
NNNIATINENTBIATEY FrensTafisueiin3aveuldiud
PDIAININTFIU
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1380 tolerance

Hysteresis ﬁawaﬁmgaqmadﬁﬂﬁdﬂulﬁaﬂnqﬂniniﬁfMWﬂmﬁ
LLﬁQ%di:mNmimum’ﬁuﬁumimuma\aﬁ'«gmﬁ et

International standard (N1R3§IUsENINNUSEINA) mmﬁm‘ﬁd
Fusasladonnassznivszmadmivldiduyaguszning
Uszing Tumsmvuasanasguaug

Intermediate check (N3AFIANBULAIDITDITEHINNISITU)
AansnsrasauAdeeiiaiiusses seninerenssauLiivy
mw:ﬁmum’lﬁﬁmnﬁﬁdLﬁauw%amun”h
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Primary Standard (315§ 1udgugd) mmgmﬁ'aﬁﬂmmw
NNNIATINGIGA

Result of a measurement (Ha289N53A) AoAPBIUSNLTATA
Tdannsin

Repeatability of measurements (miw‘au’g’\\lﬁmaamsﬁ'ﬁ)
R mwgnﬁa\ﬂﬂﬁLﬁmﬁui:m'Nwamﬁﬂ%w e
ViaE 9 s

Reference standard (¥103§1181984) mmgwuﬁﬁ@mmwgoqm
MINNATINENng o anuiiivualy finsiasng o

Reference condition (n112¢81984) N1IxMsldvagiA3asian
firvuadmuNINAFBLANTIOUL

Response characteristic (Aan¥LN1SADUAUDY) AnAIN
fuiusseninefadiunanauauey

Resolution (A21NazLdRA) ﬁaﬂ'ﬁiLﬁnqﬂﬁm%‘aammimmmwa
lugrensardug

Secondary standard (31353 1UNABYH) mmimﬁ’agnﬁmuﬂ
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ﬂﬁm:qm%‘miﬂ
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Sensitivity (m’m‘l'a) N9 ABURU AT DIHAADURUBITDY
P33T MIFemMsABuLUaIT09ENE

Traceability (A2 usauNaULH) qmauﬁﬁmaawamﬁﬂﬁmmm
gounduanAIguiiianzay laenswisuiiisustivdaiilas
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Uncertainty of measurement (A213luuiuauza9In133)
Aansuseunauendansuslufidozaann %miamqu
A1R39TB9LS MU TR

Working standard (¥1a3gulderu) mmgwuﬁ\lﬁaamﬁm
fuansgudredelduszalunisseuifioy

Precision (AfiBensd) Ao Anuassalunstalildaing
WARNAUALAN

Error (mwammaé"au) fia AnNuANFATRIATAlETUAIR5Y

Verification (Mamausay) fie n1masauLianinsideua1zey
wn3asfiatanau-ndsansauiivy

mswidaokuoy MIT 2013 9



MIUasviuie

litres per second
1m%/s = 1000 I/s
1 ml = litres/1000

quantity symbol unit U.S. relationship
acceleration m/s’ metres per second 1m/s® = 3281 ft/sec’

squared
angular velocity rad/s radians per second 1 rad/sec = 9.549 rpm
area m’ square metre 1 m’ = 10.76 sq ft
atmospheric - 101.325 kPa 2992 in Hg = 14.696 psi
pressure
density kg/m® kilograms per cubic metre |1kg/m’ = 0.0624 Ib/cu ft
density air - 1.2 kg/m® 0.075 Ib/cu ft
density water - 1000 kg/m 62.4 Ib/cu ft
duct friction loss Pa/m pascals per metre 1 Pa/m = 0.1224 in.w.g./100
enthalpy kJ/kg kilogram 1 kJ/kg = 0.4299 Btu/lb dry air
gravity 9.8067 m/s’ 322 ft/sec’
heat flow W watt 1 W = 3412 Btu/hr
length (normal) m metre 1 m = 3281 ft = 39.37 in.
linear velocity m/s metres per second 1 m/s = 196.9 fpm
mass flow rate kg/s kilograms per second 1 kg/s = 7936.6 Ib/hr
moment of inertia kg.m’ kilograms x square metre |1 kgm® = 23.73 Ib.sq ft
power W watt 1 W = 0.00134 hp
pressure kPa Pa kilopascal (1000 pascals) |1 kPa = 0.296 in Hg = 0.145 psi

pascal 1 Pa = 0.004015 in.w.g.
specific heal-air (C,) 1000 J/kg°C 1000 J/kg°C = 1 kJ/kg’C

= 0.2388 Btu/lb °F

specific_heal-air (C,) 717 J/kg°C 0.17 Btu/lb °F
specific heat-water 4190 J/kg°C 1.0 Btu/lb °F
specific_volume m/kg cubic_meters per kilogram [1 m’/kg = 16.019 cu ft/lb
thermal conductivity |W.mm/m*°C | watt mellimetre per square [1W.mm/m*°C

metre°C = 0.0069 Btu.in/ft"hr°F
volume flow rate m*/s I/s cubic metres per second |1m’/s = 2118.88 cfm (air)

1 I/s = 212 cfm (air)
1m’/s = 15850 gpm (water)
1 ml/s = 1.05 gph (water)

10
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Maklasviuig

unit symbol quantity equ.valent or relationship
ampere A electric current same as U.S.
candela cd luminous intensity 1 cd/m” = 0.292 ft lamberts
celsius °c temperature 9F = 1.8°C+32°
coulomb C electric charge same as U.S.
farad F electric _capacitance same as U.S.
henry H electric inductance same as U.S.
hertz Hz frequency same as cycles per second
joule J energy work heat 1J = 0.7376 ft-Ib

= 0.000948 Btu
kelvin K thermodynamic %K = °C + 273.150

Temperature _ %F + 45067

B 1.8
kilogram kg mass 1kg = 2.2046 Ib
litre | liquid volume 11 =1.056 gt = 0.264 gal
lumens Im luminous flux 1 Im/m” = 0.0929 ft candies
lux Ix lluminance 1 Ix = 0.0929 ft candies
meter m length 1 m = 3281 ft
mole mol amount of substance -
newton n force 1 N = kgm/s” = 0.2248 Ib (force]
ohm electrical resistance same as US.
pascal Pa pressure stress 1 Pa = N/m° = 0.000145 psi

= 0.004022 in.w.g.

radian rad plane angle 1 rad = 57.29°
second s time same as US.
slemens S electric conductance -
steradian sr solid angle -
Volt \ electric potential same as U.S.
watt w power heat flow 1W = J/s = 3.4122 Btu/hr

1W = 0.000284 tons of refrig.

pw/cm’® = wm?*/0.01
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Maklasviuig

luminance units

candelas per sq.metre  stilb footlambert
(cd/m?) (cd/m’) (fl)
candelas per sq. metre 1 10000 343
(cd/m?)
stilb (cd/m?) 1.10-4 1 3410"
footlambert (fl) 0,2919 2919 1
llluminance units
units multiply by
— <«
lux (Ix) footcandle (Im/ft’) 0.0929 10,764
temperature units
units convert by
— <«
°C (Celclus) °F (Fahrenhelt) 9/5 °C + 32 5/9 (°F-32)
°C (Celclus) K (Kelvin) °C + 273,15 K-273,15
miscellaneous
units multiply by
— <«
atmospherd millimeter Hg (torr) 760 1,316.10°
atmosphere pascal (N/m2) 1,013.10° 9,8716.10°
bar millimeter Hg (torr) 7501 1,331.10°
bar pascal (N/m?) 10 0.1
other
units multiply by
— <«
Btu kilowatt-hour 293.10° 3409,52
centimetre foot 0,03281 30.48
centimetre cen inch 0,3937 254
cubic foot cubic metre 0.0283 353146
degree (angle) radian 0,01745 57,30
foot metre 0.3048 3.281
kilocalorie kilowatt-hour 1,163.10° 859,184
kilometer mile 0.6214 1,609
metre yard 1,094 09144
square foot square metre 0,0929 10,76
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aINulasgungd

°C °F °C °F °C °F °C °F °Cc OF
-90.00 | -130] [ -31.11 -24 -7.78 18 | [ 1556 60 | | 4333 [ 110
8722 -125|[-30.56 [ -23 -7.22 19 [ 1611 61 | [ 46.11 115
8444 | 120 [ -30.00[ -22 -6.67 20| [ 16.67 62 | | 4889 | 120
8167 | -115| [ -2944[ -21 -6.11 21 17.22 63 || 5167 | 125
7889 | -110] [ -2889| -20 -5.56 22| [17.78 64 | | 5444 | 130
7611 -105]| [ -2833[ -19 -5.00 23] [ 18.33 65 || 5722 135
7333 | 100 | -27.78 -18 -4.44 24| [ 18.89 66 | [ 60.00 | 140
-70.56 95| [-2722] 17 -3.89 25| [[19.44 67 | | 6278 | 145
-67.78 90| [-2667] -16 -3.33 26 | | 20.00 68 | | 6556 | 150
-65.00 -85 | [ -26.11 15 -2.78 27 | [20.56 69 | | 6833 | 155
-62.22 80| [ 2556 -14 -2.22 28| [ 21.11 70 | [ 7111 160
-59.44 -75] [ -2500] -13 -1.67 29| [ 2167 71 7389 [ 165
-56.67 70| [ 2444 12 111 30| [ 22.22 72 || 7667 | 170
-53.89 65| [ 2389 11 -0.56 31| [ 22.78 73 | | 7944 | 175
-51.11 60| [ -2333| -10 0.00 32 | [ 23.33 74 || 8222 | 180
-48.33 55| [ 2278 -9 0.56 33| [ 23.89 75 || 8500 185
-45.56 50| [ 2222 -8 1.11 34| | 24.44 76 | | 87.78 | 190
-45.00 49| [2167 7 1.67 35| [25.00 77 | | 9056 | 195
-44.44 48 | [ -21.11 -6 222 36 | | 25.56 78 | | 9333 [ 200
-43.89 47 [ 2056 -5 278 37| [ 26.11 79 | [ 96.11 205
-43.33 -46 | [ -20.00 -4 3.33 38| | 26,67 80 || 9889 | 210
4278 45| [-19.44 -3 3.89 39| [[27.22 81 | [10167 | 215
-42.22 44 [ -18.89 -2 4.44 40| [ 27.78 82 | [104.44 | 220
4167 43| [-18.33 1 5.00 41| [ 2833 83 | [107.22 | 225
-41.11 42| [ 1778 0 5.56 42| | 28.89 84 | [110.00 [ 230
-40.56 41 [ 1722 1 6.11 43| | 29.44 85 | [11278 | 235
-40.00 40| [-16.67 2 6.67 44| [30.00 86 | [115.56 | 240
-39.44 -39 [ -16.11 3 7.22 45| | 30.56 87 | [118.33 | 245
-38.89 38| [-1556 4 7.78 46| [ 3111 88 | [121.11 250
-38.33 -37 | [ -15.00 5 8.33 47 [ 3167 89 | [123.89 | 255
-37.78 -36 | [ -14.44 6 8.89 48] [ 32.22 90 | [126.67 | 260
-37.22 35| [-13.89 7 9.44 49| [ 32.78 91 | [12944 | 265
-36.67 34| [ -13.33 8 10.00 50 | | 33.33 92 | [13222 | 270
-36.11 33| [ 1278 9 10.56 51| | 33.89 93 | [135.00 | 275
-35.56 32| [ 1222 10 11.11 52 | | 3444 94 | [137.78 | 280
-34.44 -30 | [-11.11 12 12.22 54 | | 3556 96 | [143.33 | 290
-33.89 29| [ -1056 13 12.78 55 | | 36.11 97 | [146.11 295
-33.33 -28 | [ -10.00 14 | [ 1333 56 | | 3667 98 | [148.89 | 309
-32.78 27| [ 944 15 13.89 57 | | 3722 99 | [15167 | 305
-32.22 26| [ -8.89 16 14.44 58 | | 37.78 | 100 | [15222 | 306
3167 25| [ -833 17 15.00 59 | [ 4056 | 105 | [15278 [ 307
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msulasvisszsdluad
Fastener Dlameters-ANSI-Unified Inch Vs ANSI-ISO Metric Sizes

Metric Sizes, [luch Egivalent | Unified Inch Metric Sizes, |luch Egivalent | Unified Inch
mm Sizes mm Sizes
0.060 #0 0.500 1/2 in.
16 0.063 14 0.551
0.073 #1 0.536 9/16 in.
2 0.078 0.625 5/8 in.
0.086 #2 16 0630
25 0.098 0.750 3/4 in.
0.099 #3 20 0.784
0.112 #4 0.875 7/8 in.
3 0.118 24 0.945
0.125 #5 1.000 1in.
35 0.138 #6 1.125 1.1/8 in.
4 0.158 30 1.181
0.164 #8 1.250 1.1/2 in.
0.190 #10 1.375 1.3/8 in.
5 0.197 36 1417
0.216 #12 1.500 1.1/2 in.
6 0.234 42 1.654
6.3 0.248 1.750 1/34 in.
0.250 1/4 in. 48 1.890
0.313 5/16 in. 2.000 2 in.
8 0.315 56 2.205
0.375 3/8 in. 2.250 2 1/4 in.
10 0.394 2.500 2 1/2 in.
0.438 7/16 in. 64 2.520
12 0472
gastond Ro = 8.3143 KJ/Kmc/K
N/M* = Pa
Standard Pressure 1.013X105 N/M* = 101.3
Kpa
M/S = 3.28 fps
n=(120=1f) p
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General Metric Conversion Factors

Lengths:

1 inch = 254 mm

1 foot = 3048 mm
1 yard = 9144 mm
1 mile = 1609.0 m
1 nautical mile 1852.0 m
Area:

1in° = 000064516
1 = 00929 m*
1 yd® = 0836 m’

1 acer = 40470 m*
1 sq. mile = 25899 km®
1m = 15500031 in*
Weight:

11b = 0454 kg

1 cwt = 50.80 kg

1 (lond) ton = 1016.0 kg

1 (short) = 9072 kg

1 kn =225 b

Conversion Table For Pressure

= 00254 m
= 03048 m
= 09144 m
= 1609 km

1.852 km

m’ = 645 cm’

Volume:
1in’ = 163871 cm®
1 yd® = 07646 m®
1t = 00283 m’
Contents:
1 barrel = 159.0 litres
1 UK gal = 455 litres
1 US gal = 3.785 litres
Temperature Conversion:
c . F3x5
FoSX9 s

5
K =° + 273

Glossary of Pressure Units

1 kg/cm® = 0981  bar 14.223 Ib/in*

1 kg/cm® = 0981 bar = 14223 psi

1 kg/cm® = 0981 bar 14.223 psig

1 bar 1.0197  kbf/lem® 14503 psi

1 bar = 100 kPa = 100,000 Pa (=N/m’)
1 bar = 1000 mbar = 750.06 mm Hg

1 mbar = 0402 in H20 = 100 Pa

1 kPa = 001 bar = 10 mbar

1 MPa = 1000 kPa = 10 bar

1 mmHg = 1 torr

0.1 Mpa

2953 in Hg

0.750 mm (Hg = Torr)
1000 Pa = 0.145 psi
10,000 mbar = 145.0 psi

kg/cm = kilograms-force per sq cm
kgf/cm® = kilograms-force per sq cm
kp/cm® = Kilopound per sq cm

Ib/ib® = Lbs per sq inch

psi = Pound-force per sq inch

psig pound-force per sq inch guage
bar = Bar

mbar = Millibar

Velocity (M/S) = Flow rate (I/h) x 0.35344
1D*(mm)

flow rate (I/h) = Velecity (M/S) x ID*(mm)
0.35344

mm Hg = Millimetres of mercury
in Hg = Incher of mercury

in H20 = Inches of water

Torr = Torr

H/m? = Newtons per sq metre
kPa = Kilopascals

Pa = Pascals

MPa = Megapascals

msiwoilaonuos MIT 2013
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Torque Conversion Factors (multiply)

0.113

135

Ib f in
|

NI gas

Val (Tn A
P

VaT (Pn asi)
T

Va P

PV = K

Van (P T as)

n = swaulua
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8.85 0.74
—| N m l—
868 t 8 7.233
=]

0.012 K gm ] 0.138
Ideal gas
Pv = nRT

R = 3314 J mol’ k'




Steam Table

P t v h” r P t v h” r
bar °C kd/kg kJ/kg kJ/kg bar °C kJ/kg kJ/kg kd/kg
10 996 1694 2675 2258 75| 1678 | 02555 2765 2056
11 1023 1549 2680 2251 80| 1704 | 02403 2768 2047
12| 1048 1428 2683 2244 85| 1729 | 02268 2770 2038
13| 1074 1325 2687 2238 90| 1754 |02148 2772 2030
14 | 1093 1.236 2690 2232 95| 1777 | 02040 2774 2021
15 1114 1159 2693 2226 10 1799 | 01943 2776 2014
16 | 1133 1.091 2696 2221 1 1841 | 01774 2780 1999
17| 1152 1.031 2699 2216 12 1880 | 0.1632 2783 1984
18| 1169 09771 2702 2211 13 1916 | 01511 2785 1971
19 | 1186 09288 2704 2206 14 1950 | 01407 2788 1958
20| 1202 0.8853 2706 2202 5 1983 | 01316 2790 1945
2.1 1218 0.8458 2709 2197 16 2014 | 01237 2792 1933
22 | 1233 0.8097 2711 2193 17 2043 | 01166 2793 1921
23| 1247 0.7767 2713 2189 18 2071 | 01103 2795 1910
24 | 1261 0.7464 2715 2185 19 2098 | 0.1046 2796 1898
25 | 1274 0.7184 2716 2181 20 2124 | 009952 2797 1889
26| 1287 06925 2718 2177 21 2149 | 0.09488 2798 1878
27 | 1300 0.6684 2720 2174 22 2173 | 0.09064 2799 1868
28| 1312 0.6460 2722 2170 23 2196 | 0.08676 2800 1858
29| 1324 06251 2723 2167 24 2218 | 0.08319 2800 1849
30 | 1335 0.6056 2725 2163 25 2239 | 0.07990 2801 1839
32| 1358 05700 2728 2157 26 2260 | 0.07685 2801 1839
34 | 1379 05385 2730 2151 27 2281 | 007402 2802 1821
36 | 1399 05104 2733 2144 28 2301 | 0.07139 2802 1812
38| 1418 0.4851 2735 2139 29 2320 | 0.06893 2802 1808
40 | 1436 0.4623 2738 2133 30 2338 | 0.06663 2802 1794
42 | 1454 0.4416 2740 2128 32 2374 | 0.06244 2802 1777
44 | 1471 0.4227 2742 2122 34 2409 | 0.05873 2802 1761
46 | 1487 0.4053 2744 2117 36 2442 | 005542 2802 1744
48 | 1503 0.3894 2746 2112 38 2473 | 0.05244 2801 1729
50 | 1518 0.3747 2748 2108 20 2503 | 0.04975 2800 1713
55| 1555 0.3425 2752 2096 42 2532 | 004731 2800 1698
60 | 1585 03155 2756 2085 44 2560 | 0.04508 2798 1683
65| 1620 02925 2759 2075 46 2587 | 0.04304 2797 1668
70 | 1649 02727 2762 2065 48 2614 | 0.04116 2796 1654
50 2639 | 0.03943 2794 1640
Pressure p (bar) is absolute
Torr mbar 1 =1 Pa 1 Pa =1 X
; ;ZZZZ 1 bar ~110° = 1 =110° bar
3 4000 N kp kp N
A 5333 (= =0102 — 1 =9807 7
5 6.666 1 bar =1020 at 1at = 0981 bar
6 7.999
7 9.332 1 mbar = 0750 Torr 1 Torr =1333 mbar
8 10.666
9 11.999 1 kJ =02388 keal 1 keal = 41868 kJ
1 1992 1w —osses  Kcal 1 % -08598 W
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Basic Properties of Plastics

ltem Unit Rigid PVC |Heat-resistant|Polypropylene| Vinyidene
(UPVC) (CPVC) (PP) fluoride
(PVDF)
Pecific gravity - 1.43 15 0.92 178
Water absorption mg/cm’ | 0.1 and less |0.15 and less|0.01 and less|0.03 and less
Tensile strength kgf/cm® |500 and over|500 and over|280 and over|500 and over
Tensile strength kgf/cm® - 250 and over|150 and over|250 and over
(at 90 °C)
Tensile Modulus kgf/cm? 3 x 10° 32 x 10 12 x 10° 15 x 10°
Bending strength kgf/cm® |900 and over|900 and over|350 and over|900 and over
Poisson’s ratio - 0.38 0.35 0.44 0.28
Charpy impact strength kgr-cm/cm® 7~10 4~5 7~10 18~20
Heat distortion temperature °C 74 110 105 145
(4.6 kg f/W)
Temperature limit for °C 60 90 90 120
continuous service
Linear thermal coefficient rc 7x10° 7x10° 12 x 10° 12 x 10°
of expension
Thermal conductivity kcal/mg°C 0.13 0.12 0.08 0.11
Electric strength kv/mm 40 and over | 40 and over 26 30
Specific volume resistance cm 53 x 10" 53 x 10" 49 x 10" 5 x 10"
U.S Mesh to Micron Particle Size Conversion
U.S. Mesh Inches Microns U.S. Mesh Inches Microns
3 265 6730 40 0.165 420
3', 223 5560 45 0.138 354
4 187 4760 50 0117 297
5 157 4000 60 0098 250
6 132 3360 70 0083 210
7 A1 2830 80 .0070 177
8 .0937 2380 100 0059 149
10 .0787 2000 120 .0049 125
12 .0661 1680 140 .0041 105
14 .0555 1410 170 0035 88
16 0469 1190 200 0029 74
18 .0394 1000 230 .0024 63
20 .0331 841 270 .0021 53
25 0280 707 325 .0017 44
30 0232 595 400 .0015 37
35 0197 500

20
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Chemical Resistance of Material

Chemicals Concent- | Temper- Material|
ration ature PVC | CPVC PP PVDF | PTFE | EPDM | FPM
(%) ()
Sodium chloride Satruated 40 . . . . . . .
Water 60 . . . . . . .
Solution 80 . . . . . .
Hydrochioric acid 35 40 . o o o . . .
60 o . . . . . .
80 o o . o o o
Caustic soda 50 40 . . . o . . X
60 . . . A . o
80 . o x . A
Chromic acid 20 40 . . X . . o .
60 o . . . X o
80 o . . o
Acetic acid 50 40 o o o . . o o
60 A A A . . o
80 X o . A
Soda hypochlorite 13 40 o o A o . X o
60 o o o .
80 X .
Nitric acid 50 40 o o . . . X o
60 o A A . . A
80 x A x o . x
Toluene 40 X X A . . x
60 X o .
80 A .
Hydrogen Sulfide Aqueous 40 . . . . . . .
Solution 60 . . . . . . o
80 . . . . .
Sulfuric acid 90 40 o . . . . o .
60 o o o . . A .
80 A o . . x o

* Not affected, o Negligibly affected. A Slightly affected but serviceable, x Not serviceable
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Reference Range of Temperature

Material Abbreviation Gerneral chemical resistance Max. Service
Temperatrre
Continuous Short
Hours
Rigid PVC Resistant against most of acids, alkalis and 50C~50°C 60°C
Polyvinyl salts of high to low concentration level.
Chloride However, the material tends to be attacked by
(Rigid PVC) some chemicals — such as aromatic
hydrocarbon. ketones, esters and chlorinated
hydrocarbon
Heat-resistant | CPVC Resistance properties are nearly the same as 00C~90°C 100°C
Rigid Polyvinyl rigid PVC. Having a hibh heatresistance, this is
Chloride serviceable in the temperature range higher
(Heatresistant than the former’s
Polypropylene | PP Not stable against strong acids such as 00C~90°C 100°C
Concentrated nitric acid and chrome acid
mixture, but this is resistant against other acids.
alkalis and salts. Resistant against many
organic solvents (specifi-cally the solvent with
active group). but tends to be attacked by
chlorine-containing solvents, aliphatic series
and aromatic_hydro-carbon.
Vinylidene PVDF Highly resistant up to a high temperature range -200C~150°C 150°C
Fluoride against ordinary acids & salts and organic
chemicals, but broken down by fuming sulfuric
acid and strong basic amines. Also, the use
conditions with ketone, amide, ester, organic
solvent ad alkali are limited.
Ethylene EPDM Provided with an excellent ozone-resistance -100C~130°C 150°C
Propylene and chemical-resistance. Comparatively
Rubber resistant against ketone and ester, but less
resistant against aromatic & alphatic families,
and gasoline and oil.
Polytetra- PTFE Resistant against ordinary acid and alkali, and -200C~250°C 300°C
fluoroethylene not dissolved nor changed by ordinary solvent
(Trade name, medium. Attacked by melted alkali metal and in
Teflon™) a high temperature, by fluorine and chlorine
trifluoride.
Fluororubber FPM Most chemical-resistant among all rubber -50C~150°C 200°C
(Trade name, families. Has a good resistance against strong
Viton®) oxidizing acid such as concentrated sulfuric acid
and nitric acid; resistant against aliphatic and
aromatic families and oils, but attacked by
ketones, ammonia anhydride, concentrated
caustic soda.. etc.
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NEMA Ratings, Enclosure Classifications and Types
NEMA Type 1:

General purose: intended for indoor use primarily to provide a degree of protection against contact
With the enclosed parts in locations without unusual service congitions.

NEMA Type 2:

Dripproof: intended for indoor use primarily to provide a degree of protection against limited amounts
of falling water or dirt.
NEMA Type 3:

Raintignt, dust/ght and sleet (ice) resistant: intended for outdoor use primarily to provide a degree of
protection agains! wind blown dust, rain and sleet; undamaged by the formation of ice on the enclosure.
NEMA Type 3S:

Raintight, dusttight and sleet (ice) resistant: intended for outdoor use primarily to provide a degree of
protection against wind blown dust, rain and sleet; external mechanism remains operable when ice laden.
NEMA Type 3R:

Rainproof, sleet (ice) resistant: intended for outdoor use primarily to provide a degree of protection
against falling rain and sleet, undamaged by the formation of ice on the enclosure.

NEMA Type 4:

Watertight and dusttight: intended for indoor or outdoor use to provide a degree of protection against
splashing water, water seepage, falling or hose directed water and severe external condensation,
undamaged by the formation of ice on the enclosure.

NEMA Type 4X:

Watertight, dusttight and corrosion resistant: same as Type 4 enclosure, but provides additional
protection to resist corrosion.
NEMA Type 6:

Submersible: intended for indoor or outdoor use to provide a degree of protection against entry of
water during submersion at a limited depth.
NEMA Type 6P:

Submersible; same as Type 6 enclosure, but provides prolonged submersion protection at a limited depth.
NEMA Type 7(A,B,C AND D):

Explosion proof, Class 1. Division 1, Groups A. B, C and D hazardous locations: designed to contain
and internal explosion without causing an external hazard when installed in the indicated atmospheres
and locations. Class 1, Division 1 locations are those in which hazardous atmospheres are, or may be,
present under normal operating conditions.

These enclosures are also suitable for Class 1, Division d locations in which hazardous atmospheres
are present only in case of accidental rupture or breakdown of equipment. or abnormal operation. Type
1 general purpose enclosures may be permitted in a Class 1, Division 2 location subject to the approval
authority. (ref; national electrical code 501-3, b3).

Group designations are described in national building code as follows:

Group A —atmospheres containing acetylene.

Group B —atmospheres containing hydrogen.

Group C —atmospheres containing ethylether vapors, ethylene or cyclopropane.

Group D —atmospheres containing gasoline, hexane, naphtha, benzene, benzol, lacquer, solvent
Vapors or natural gas.

NEMA Type 9(E,F AND G):

Dust ignitionproof, Class ii, groups EF and G hazardous locations:

Designed to prevent the entrance of dust, and the enclosed devises do not produce sufficient heat to
cause external surface temperatures capable of igniting dust on the enclosure or in the surrounding
atmosphere. Class ii. Division 1 locations are those in which combustible dust is, or may be, present
under normal operating conditions. These enclosures are also suitable for Class ii, Division 2 locations
in which hazardous dust is present only under abnormal conditions.

The group designations are described in the national electrical code as follows:

Group E —atmospheres containing metal dust, including aluminum, magnesium their commercial
alloys, and other metals of similarly hazardous characteristics.

Group F —atmospheres containing carbon black, coal or coke dust.

Group G —atmospheres containing flour, starch or grain dust.
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Fmainszuagegaessaliiin

cable size current capacity
of 70 °C 750 V cable at 40 °C ambient temperature
PVC/sheathed cable PVC/sheathed cable PVC/sheathed cable
in conduit in conduit direct buried
in air/concrete underground underground
no of cable no of cable no of cable
1-3 4-6 1-3 4-6 1-3 4-6
05 7 6
1 10 8 15 12 21 17
15 13 " 18 15 26 21
25 17 14 24 20 34 28
4 22 18 31 25 45 37
6 30 25 40 33 56 46
10 42 34 52 43 75 61
16 54 44 68 56 97 80
25 73 60 89 73 125 103
35 92 75 109 89 150 128
50 109 89 130 107 177 145
70 139 114 161 132 216 177
95 178 142 200 164 259 212
120 202 166 231 189 294 241
150 228 187 266 218 330 271
185 263 216 303 248 372 305
240 317 260 361 296 431 353
300 358 294 418 343 487 399
400 439 360 489 401 552 453
500 496 407 562 461 623 511
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Fwumegega Meluindopanslulin

cable conduit size
size 12.5mm| 19 mm |25 mm |32 mm |38 mm |50 mm |60 mm |75 mm [ 90 mm |100 mm
1/2in | 3/4in | 1in |1 1/4in|1 1/2in| 2in |2 1/2in| 3in |3 1/2in| 4in
05
1 6 10 18 31 45
15 5 10 14 25 35
25 3 5 9 16 22 38
4 3 5 7 13 18 30 47
6 2 4 5 10 14 23 36 48
10 1 3 4 6 9 15 22 32 44 50
16 1 2 3 4 5 9 14 21 28 37
25 3 4 7 " 16 22 28
35 2 3 5 8 13 18 23
50 1 2 4 6 9 13 16
70 1 1 3 5 8 10 13
95 1 1 2 3 6 8 10
120 1 1 2 3 6 8 10
150 1 1 2 3 5 7 9
185 1 1 1 2 4 5 7
240 1 1 1 1 3 4 6
300 1 1 1 3 4 5
400 1 1 1 3 4
500 1 1 1 2 3
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IR 88, o, CB mummwama{ﬁ 1

output AC three phases direct on line starter (DOL)
current at| circuit cable and conduit voltage drop
kW | HP | PF | 380 VAC| breaker from starter to motor max distance (m)
5% | 3% | 2%
0.18 | 0.25 | 0.68 0.71 3P, 15A 3-25/25 G. dia % in or 19 mm 2570 | 15.. | 1030
025 | 035 | 0.71 0.92 3P, 15A 3-25/25 G, dia s in or 19 mm 1900 | 11.. | 760
037 | 05 | 073 11 3P, 15A 3-25/25 G, dia % in or 19 mm 1545 | 9. 620
0.55 | 0.75 | 0.74 16 3P, 15A 3-25/25 G, dia /s in or 19 mm 1050 | 6. | 420
0.75 1 0.74 21 3P, 15A 3-25/25 G, dia % in or 19 mm 800 | 4. | 320
11 15 | 075 31 3P, 15A 3-25/25 G, dia /4 in or 19 mm 535 | 3. | 214
15 2 0.78 4 3P, 15A 3-25/25 G, dia /s in or 19 mm 399 2. 160
22 3 078 55 3P, 15A 3-25/2.5 G, dia % in or 19 mm 290 | 1. 116
3 4 082 6.7 3P, 15A 3-25/25 G, dia % in or 19 mm 227 | 1. 91
4 55 | 081 88 3P, 20A 3-4/4 G, dia % in or 19 mm 279 | 1. | 112
55 | 75 | 085 116 3P, 20A 3-4/4 G, dia *« in or 19 mm 202 | 1. 81
75 10 | 0.86 148 3P, 30A 3-6/6 G, dia ° in or 19 mm 234 1. 93
11 15 | 0.82 236 3P, 50A 3-6/6 G. dia “ in or 19 mm 153 | 92 61
15 20 | 082 31 3P, 60A 3-10/6 G. dia 1 in or 25 mm 194 | 1. 7
185 | 25 | 085 36.5 3P, 80A 3-16/10 G. dia 1 "4 in or 32 mm 254 | 1. | 100
22 30 | 085 435 3P, 80A 3-16/10 G., dia 1 /s in or 32 mm 210 | 1. 84
30 40 | 0.87 58 3P, 100A 3-25/10 G. dia 1 /> in or 38 mm 240 | 1. 96
37 50 | 083 74 3P, 150A 3-50/16 G., dia 2 in or 50 mm 265 | 1. 106
45 60 | 084 89 3P, 175A 3-70/16 G. dia 2 /> in or 50 mm 288 | 1. | 115
55 75 | 087 104 3P, 225A 3-70/35 G. dia 2 '/ in or 50 mm 335 | 2. | 134
75 | 100 | 0.88 139 3P, 250A 3-120/35 G., dia 3 in or 75 mm 330 | 1. | 132
90 | 125 | 0.88 185 3P, 400A 3-185/35 G., dia 3 in or 75 mm 422 2. 169
110 | 150 | 0.86 209 3P, 400A 3-185/35 G., dia 3 in or 75 mm 372 | 2. 149
182 | 175 | 0.86 245 3P, 500A 3-240/50 G., dia 3 % in or 90 mm 384 | 2. | 158
160 | 220 | 0.86 300 3P, 600A 3-400/50 G., dia 4 in or 100 mm 439 | 2. | 176
200 | 275 | 0.86 373 3P, 700A 2(3-185/35G.. dia 3 in or 75 mm) 47 | 2. | 167
220 | 300 | 0.88 400 3P, 800A 2(3-185/35G., dia 3 in or 75 mm) 390 | 2. | 155
260 | 350 | 0.88 460 3P, 1000A 2(3-240/35G., dia 3 %: in or 90 mm) 412 | 2. | 165
300 | 400 | 0.88 525 3P, 1000A| 2(3-240/35G., dia 3 %/ in or 90 mm) 419 | 2. 167
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IR 88, o, CB mumumuamﬁﬁ 2

output AC three phases direct on line starter (DOL)
current at| circuit cable and conduit voltage drop
kKW | HP PF | 380 VAC| breaker from starter to motor max distance (m)
5% | 3% | 2%
55 | 75 | 085 116 3P. 20A 6-4/4 G. dia 1 in or 25 mm 351 | 210 | 140
75 10 | 0.86 14.8 3P, 30A 6-6/6 G., dia 1 in or 32 mm 405 | 243 | 162
1 15 | 0.82 23.6 3P, 50A 6-6/6 G. dia 1"/ in or 32 mm 265 | 159 | 106
15 20 | 082 31 3P, 60A 6-6/6 G, dia 1'/: in or 32 mm 202 | 121 | 81
185 | 25 | 085 36.5 3P, 80A 6-10/10 G. dia 12 in or 38 mm 277 | 166 | 111
22 30 | 085 435 3P, 80A 6-10/10 G, dia 1'% in or 38 mm 232 | 139 | 93
30 40 | 0.87 58 3P, 100A 6-16/10 G. dia 2 in or 50 mm 268 | 161 | 107
37 50 | 0.83 74 3P, 125A 6-25/16 G., dia 2 in or 50 mm 338 | 203 | 135
45 60 | 0.84 89 3P, 150A 6-35/16 G., dia 2'/> in or 50 mm 379 | 190 | 126
55 75 | 087 104 3P, 175A 6-35/16 G., dia 2> in or 60 mm 316 | 190 | 126
75 | 100 | 0.88 139 3P, 225A 6-70/35 G.. dia 3 in or 75 mm 432 | 259 | 173
90 | 125 | 0.88 185 3P, 300A 6-95/35 G.. dia 3/, in or 88 mm 430 | 258 | 172
110 | 150 | 0.86 209 3P, 400A 6-120/35 G., dia 3"/ in or 88 mm465 279 | 186
132 | 175 | 0.86 245 3P, 400A 6-150/35 G., dia 3"/ in or 88 mm466 280 | 186
160 | 220 | 0.86 300 3P, 500A 6-185/50 G., dia 4 in or 100 mm 449 | 269 | 179
160 | 220 | 0.86 300 3P, 500A 6-150/50 G., in wireway 200 mm (option) 381 | 228 | 152
200 | 275 | 0.86 373 3P, 600A 6-240/50 G., in wireway 200 mm 436 | 261 | 175
220 | 300 | 0.88 400 3P, 700A 6-240/70 G., in wireway 200 mm 338 | 202 | 135
260 | 350 | 0.88 460 3P, 800A 6-300/70 G., in wireway 300 mm 345 | 207 | 138
300 | 400 | 0.88 525 3P, 1000A| 6-400/70 G., in wireway 300 mm 368 | 220 | 147
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UM 818, o, CB mwmumuamﬁﬁ 3

output AC three phases direct on line starter (DOL)

current at| circuit cable and conduit voltage drop
kW | HP PF | 380 VAC| breaker from starter to motor max distance (m)
5% | 3% | 2%
0.18 | 025 | 0.6 23 1P, 15A 2-25/25 G. dia '/; in or 127 mm 449 | ... | 180
025|035 | 06 3 1P, 15A 2-25/25 G, dia '/ in or 127 mm 344 138
037 | 05 0.7 4 1P, 15A 2-25/25 G. dia /> in or 127 mm 222 89
055 | 075 | 0.7 5 1P, 15A 2-25/25 G., dia /> in or 127 mm 178 | ... 7
0.75 1 0.7 7 1P, 15A 2-25/25 G. dia "% in or 127 mm 127 | ... 50
1.1 15 | 07 88 1P, 20A 2-4/4 G, dia /> in or 127 mm 161 | 96 64
15 2 07 12 1P, 30A 2-6/6 G., dia "/« in or 19 mm 18 | 71 47
22 3 0.7 175 1P, 40A 2-6/6 G., dia */« in or 19 mm 120 | 72 48
3 4 1075 225 1P, 40A 2-6/6 G., dia */« in or 19 mm 87 52 35
4 55 | 075 28 1P, 60A 2-10/6 G., dia % in or 19 mm 117 | 78 46
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ATNUEMTUIN T8, ¥iD Uas CB ﬂ?N'ﬂuWﬁﬁlﬂﬂﬂwW'}

cable in conduit cable in wireway
kWh meter max load CB rating cable conduit cable wireway
(mm?) (in) (mm?) (mmxmm)
1 P, 15(45) A 30 A 2 P 50 A 2-16/6 G 1
1 P, 30(100) A 75 A 2 P,100 A 2-50/10 G 2
1 P, 50(150) A 100 A 2P 125 A 2-70/16 G 2
3 P, 15(45) A 30 A 3 P, 50A 4-2516 G 2 4-16/6 G 50x50
3 P. 30(100) A 75 A 3 P, 100 A 4-70/10 G 2 4-50/10 G 100x100
3 P, 50(150) A 100 A 3P 125 A 4-95/16 G 24 4-70/16 G 100x100
3 P, 200 A 200 A 3 P, 250 A 4-240/35 G 3 4-185/35 G 100x100
3 P, 400 A 400 A 3 P, 500 A | 2x(4-185/25 G) 2x4 2x(2-185/25 G) 200x100

awAumaTIIg CB

max rating of CB (AT)

ground conductor (sq mm)

15 25
20 4
30-60 6
100 40
200 16
400 35
600 50
800-100 70
1200 95
1600 120
2000 150
2500 185
3000 240
4000 300
5000 400
6000 500
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ANANTNTDILRIR NI UIUAN UL AN

ALty ANy
POILEN POIUEY
(lux) (lux)

vinanlusms unselans
circulation areas. corridors 100 foundry bays 200
stairs. Escalators 150 rough moulding. rough core making 300
cloak rooms, toilets 150 fine moulding, core making, inspection 500
stores, stockrooms 150

gagmnITaui
vinustneugunsnl furnace rooms 150
rough work: heavy machinery assembly 300 mixing rooms, forming. moulding, kin rooms 300
medium work: engine assembly, 500 finishing. enameling. glazing 500
vehicle body assembly colouring, decorating 750
fine work: electronic and office 750 grinding, lenses and crystal glassware, 1000
machinery assembly fine work
very fine work: instrument assembly 1500

ARIMNTINNAN
Vinuuei production plants not requiring manual 100
General interior plant areas 300 intervention
automatic processes 150 production plants requiring occasional 150
control rooms, laboratories 500 intervention
pharmaceutical manufacture 500 permanently occupied work stations in 300
inspection 750 production plants
colour matching 1000 control platforms and inspection 500
rubber tyre manufacturing 500

gARMNTIULATEINTY
Tiamulﬁaﬁﬁﬁﬂl“w;u general working areas 300
sewing 750 pressing, cutting, sewing, shoe 750
inspection 1000 production
pressing 500 grading. matching, quality control 1000
a‘mmwnﬁw‘lwﬁw G’Iulﬁ?"ﬂﬂﬂﬂ
cable manufacturing 300 casual work 200
assembly of telephone sets 500 rough bench and machine work, welding 300
winding assembly 750 medium bench and machine work, ordinary 500
assembly of radio and television receivers 1000 automatic machines
assembly of ultra-precision parts, 1500 fine bench and machine work, fine automatic 750
electronic components machines, inspection and testing

very fine work, gauging and inspection 1500
qﬂﬂﬂwﬂiiu1ﬂﬂ7 of small intricate parts
general working areas 300
automatic processes 200
hand decorating, inspection 500
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ALty ANy
POILEN POIUEY
(lux) (lux)
o anudnm
dipping. rough spraying 300 classrooms, lecture theatres 300
ordinary painting, spraying and finishing 500 laboratories, libraries, libraries, reading rooms, 500
fine painting, spraying and finishing 750 art rooms
retouching and matching 1000
Fuduazguiuansdud
Tse0unseas conventional shops 300
paper and board making 300 self-service shop 500
automatic processes 200 supermarkets 750
inspection, sorting 500 show rooms 50
museums and art galleries:
AN light-sensitive exhibits 150
Printing machine room 500 exhibits insensitive to light 300
composing rooms, proof reading 750
precision proofing, retouching, etc. 1000 gAY
colour reproduction and printing 1500 cinemas
steel and copper engraving 2000 auditorium 50
bookbinding 500 foyer 150
trimming. embossing 750 theatres and concert halls 100
auditiorium
ﬂ‘ﬂﬂﬁwﬂﬁiuﬁ‘d‘/\'ﬂ foyer 200
bale breaking, carding, drawing 300 sacred buildings
spinning, winding, reeling, combing, 500 nave 100
dyeing choir 150
beaming. spinning (fine counts), 750
twisting. weaving Thuuaglsousy
sewing, burling, inspection 1000 home:
bedrooms
il general 50
saw_mills 200 bed-head 200
bench work, assembly 300 bathrooms
wood machining 500 general 100
finishing. final inspection 750 shaving, make-up 500
living-rooms
ginau general 100
general offices, typing. computer rooms 500 reading, sewing 500
deep-plan general offices 750 stairs 100
drawing offices 750 kitchens
conference rooms 500 general 300
working areas 500
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ALty AL
DOILEN POIUEY
(lux) (lux)
work room 300 intensive therapy
nursery 150 bedhead 50
hotels: observation 750
entrance halls 300 nurses’ stations 300
dining rooms 200 operating theatres
kitchens 500 general lighting 500
bedrooms, bathrooms local 30000
general 100 autopsy rooms
local 300 general lighting 750
local 10000
Tsowenna laboratories and pharmacies
wards general lighting 500
general lighting 100 local 750
examination 300 consulting rooms
reading 200 general lighting 500
circulation at night 5 local 750
examination rooms
general lighting 500
local inspection 1000
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NM3AMUIN Heat transfer UREgn3 Heat load

Heat Transmissi

AT
AH

Room Sensible
Qs

ion

= mCp. AT

=m. AH

= weight of air, Ib

= 0.24, specific heat of dry air, Btulb da

= Troom - T.supply air, T -T . °F

= enthalpy, Hmix air — H.supply air, HM—HS. Btuld da

Heat, Q_ . Btu/hr
=108 CFM( T T) Btu/hr

Total Latent Heat, Q . Btu/hr

QL = 4840 CFM AW btu/hr
T
= 068 CFMTAG Btu/hr
AW = humidity ratio, WM—WS. Ib/lb da
AG = humidity ratio, GM GS, grain/lb da
Total Heat, Q. Btu/hr
Q.  =Q+Q +
T Toa
= 4SCFM AH
Q = 4SCFM AH
Toa on
H~ =H-H Etu/lb da
M WS
H =H_-H_. Btulb da
oA on W
Subscript s at supply air condition
Subscript r  at room condition

Subscript m at mixed air condition
Subscript oa at outside air condition

Subscript t  means total
Room Sensible Heat Ratio
Q
- Sa
SHR = 7
T
Q

Mixed Air CFM, CFMT
DFM_ = CFM__+CFM
u ReT on
CFM__ = retumn air CFM

Mixed Air Temp, TM, °F

- - —____OA
T = T 0T —orm,

- - = —___RET
T = Tor Mo rm,
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N9AIUIN Heat transfer UaEgn3 Heat load (si)

Supply Air for Cooling, CFM'

- S
OPM. = ey

Supply Air for Dehumidification, CFM'
Q

[ E—

CFM' T 4840 (W -W))

RS
Ln

068 (G_-G)

R s

Require Ventilating CFM, CFMV

cu If room vol x no. of air change per hour

CFM_ 50

Maximum Moisture Content of Supply Air

w A
s R 4840 CFMT
G = G- —_m__
s s 0.68 CFMT
WS = humidity ratio, supply air. Ibw/\b da
WR = maximum desired room humidity ratio. Ibw/lb da
Q = room latent heat, Btuh
n
CFMT = primary air supply to room
Gs = humidity ratio, supply air, grain/lb da
GE = maximum desired room humidity ratio, grain/lb da

Coll Condensate Water (W ), h\gallon/hr

cond

45 CFMTAG
(Wmﬂ) 7000 X 833
CFMTAG
129577 gallon / hr
CFM = air flow through coil
AG =G -G G = humidity ratio of air at entering condition, grain/lb da
G = humidity ratio of air at leaving condition, grain/ Ib da

Condensing Water Require (W)

Q
w -
500 (tQ-t‘)
w = volume of condensing water, GPM
Q = heat to be removed in condenser, Btuh
t‘ = temp of water entering condenser, °F
t = temp of water leaving condenser, °F
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Conductivity (K)

Represent the Btu that will be transmitted through one square foot of the wall (or surface)
In one hour if there is a temperature difference on one degree F, if the material is one-inch
thickness (unit Btu/hr-sq ft — °F — in)

Conductance (C), Btu/hr — sq

It is used to indicate heat transfer through a wall made of difference substance

o K 1_X
X C K
X = thickness of material in inches

Thermal Resistance (R)
It is the resistance to heat transfer
R =

+ +.

O~

1 1

LI

Cc, C
1 2 3

cl= o=

Overall Coefficient of Heat Transfer (U) Btu/hr-sg ft-°F
It is the rate of heat transfer from one side to the other side of substance.
For Flat Plate

[ S
1.1 1

fn K+K? €+E+C +7(

= outside air film, Btu/hr sq ft

thickness of material in inches

= conductivity of material, Btu/hr-sq ft-°F-in

conductance of material, But/hr-sq ft-°F

= air space conductance in Btu/hr-sq ft-°F

= inside air film, Btu/hr-sq ft

u

“H O 0O X Xo™
i

For Round Pipe

1
u =
R R, R,
R/n—% R/n—> R/n—*
R, R, R, 1
RTTR K —

1 1

ﬁ = cnonduclance of inside film, Btu Dhr—sq ft

fQ = conductance of outside film, Btu hr-sq ft

R = outer radius of outermost insulation, inch

Hj inner radius of innermost insulation, inch

R, = inner radius of the material from innermost one, ft

K‘ = conductivity of innermost material, Btu hr-sq ft-"F-in

K2 = conductivity of the next material from innermost one
Heat Flow (BKu/hr)

Q UAAT

u overall coefficient of heat transfer Btu hr-sq ft-°F

A = heat transfer area, sq ft

AT = temp difference between higher and lower temp surface, °F
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CALIBRATION SCOPE (vautnsmstiu3nisaeuiiisy)

Temp & Humidity
Thermo-hygrometer
Thermo-hygrograph

Temperature & Humidity Data Logger
Wall Thermometer

Heat Stress Meter

- 40 10 60 °C
11.3 to 90 %RH

Temperature Source
Dry Block Calibrator
Temperature Bath Calibrator

- 40 to 1200 °C

Temperature

RTD Sensor

Thermocouple Sensor (TC)
Temperature Controller
Temperature Controller with Sensor
Temperature Indicator

Temperature Indicator with Sensor
Temperature Recorder
Temperature Recorder with Sensor
Temperature Transmitter
Temperature Transmitter with Sensor
Digital Thermometer

Digital Thermometer with Sensor
Temperature Gauge

Liquid in Glass Thermometer
Industrial Glass Thermometer
Infrared Thermometer

- 40 to 1200 °C

Temperature Enclosure
Incubator / Hot Air Oven
Water Bath / Liquid Bath
Autoclave

Freezer / Refrigerator
Cold Room

- 40 to 200 °C

Furnace

up to 1100 °C

Temperature & Humidity Chamber

10 to 60 °C
20 to 85% RH
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Electrical

Control Valve
Controller

Indicator

Recorder
Transmitter
Counter

Stop Watch / Timer
Stroboscope

Photo & Contact Tachometer
Centrifuge

Voltage / Current
Frequency / Pulse

Moisture
Moisture Analyzer
Moisture Balance

Mass & Temperature
0 to 100 %MC

Water Activity Meter

Oto 1 Aw

Analysis
pH Meter
pH Transmitter

STD Buffer: 1.68 pH to 10 pH
Simulate : 0 to 14 pH

Conductivity Meter
Conductivity Transmitter

STD Buffer: 10 uS/cm to 111.8 mS/cm

Simulate : 0 to 200 mS/cm

TDS Meter (Total Dissolved Solids)

55.9, 40.0, 2.50, 0.7065, 0.042 PPT

Lactometer

(1.02 - 1.04) SG

Hydrometer

Density (500 to 2000) kg/m°
Specific Gravity (0.50 to 2.0) SG
(0 to 70°) Baume
(1 to 101) API
(0 to 100) %Vol

Hand Refractometer

(0 - 70) % Brix

Salinometer / Salt Meter

(0 - 26) % Salt

Gas Analyzer
Oxygen Analyzer

1%0,, 21%0,

Methen Analyzer

40%CH,, 80%CH;

Dissolved Oxygen Meter

0 mg/l, 6 mg/l to 13 mg/I

46

msiolilaokuios MIT 2013




CALIBRATION SCOPE (vautnamsliuin1saauiiiy)

Liquid Flow Meter
LAB : Gravimetric Method, Water Media

Coriolis Flow Meter (Mass Flowmeter) Pipe Size < 6 inch, DN150
Ultrasonic Flow Meter

Magnetic Flow Meter Flow rate up to 140 t/h
Vortex Flow Meter Flow rate up to 140 m*h
Positive Displacement Flow Meter

Turbine Flow Meter Mass up to 2500 kg
Water Meter Volume up to 4500 L

Variable Area Flow Meter
Rota Flow Meter
Paddle Wheel Flow Meter

Onsite - Wet Method
Clam on by Ultrasonic Flow Meter Pipe Size 0.5 to 200 inch

Series Master Meter

Open Channel Flow Meter

Measuring Holding Time

Onsite - Dry Method

Simulate: Electronic Function Converter / Display
Air / Gas Flow Meter
Flow Calibrator 0 to 280 SLM

Mass Flow Meter
Turbine Flow Meter
Variable Area Flow Meter
Rota Flow Meter

Wet Gas Meter

Dry Gas Meter

Air Leak Tester

Air Velocity
Wind Vane Anemometer 0to 50 m/s
Hot Wire Anemometer

Pitot Static Tube Anemometer

Sonic Probe Anemometer (Ultrasonic)
Cup Anemometer

Thermal Mass Flow Meter

Air Flow Hood 0 to 1500 Nm’h
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Barometer

Digital Barometer
Analog Barometer
Barograph

745 mbar to 1150 mbar

Pressure / Vacuum

Differential Pressure Transmitter
Level Transmitter

Pressure Transmitter

Flow Transmitter

Differential Pressure Indicator
Pressure Indicator

Pressure Gauge

Pressure Switch

Safety Valve

- 0.95 bar to 70 bar
Medium : Air, N2

>70 bar to 700 bar
Medium : Qil, Water

Balance
Electronic Balance
Mechanic Balance
Spring Balance
Plate Form Scale

1 mg to 2 ton

Mass
CLASS M1

5kg, 10 kg , 20 kg

Volumetric

Beaker / Cylinder

Volumetric Flask

Volumetric Pipet / Measuring Pipet
Buret / Digital Buret / Dispenser
Pycnometer

Micro Syring

1ml to 201

Dimension
Vernier Caliper
Micrometer
Thickness Gauge

up to 300 mm
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