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THERMOSTAT
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Symptom: Cntl'q:mmor mat bt Fails to start; Trpt overload of breaker

PDSSIBLE CAUSE CORRECTIVE ACTION
Open compressor winding Replace compressor
Shorted compressor windings Replace compressor
Grounded compressor windings Feplace compressor
Locked rotor Replace COmpressor
Defective compressor run capacitor Replace capacitor
Low line woltage Contact power Ccompany
Defective compressor overload Replace coupressor
Svstem pressures not equalized Wait 5 mins to restart

Symptoms
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User JOHN SMITH

Fault: [6) A filter dirty

Fault Time: 13 mins -f Back
Fault Fixed?: YES SRR

1. Replaced contactor

2. Ingpected winng and connections B Print

3. Cleaned evaporator coils =] —

4. Repositioned blades on indoor fan mokor

5. Repaied collapzed duct =L Print All

E. Replaced ai filker T E——
Close
Help

oY) Ja

| Fault List - Global

R R e e R e e
Refrigerant overcharge
Compressor stuck [lacked rotor]
Ewvaporator cail dirty Deselect Al
Condenser coil dirty S
Aur filker dirty

Compressor valve defective
Capillary tube partially restricted
T walve stuck open

T# valve power element dead Help
Thermostat stuck open

Start relay coil open

Compreszor un winding shorted to ground

Contactor contact high-resistance

Indoor fan motor relay coill open

Dutdoor fan motor winding open

Control transformer primane winding open

Indoor fan maotor run capacitor open

Contactor coil open

Defective cicuit breaker

Select Al

Close
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Evaporator
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‘]I“I !ﬁl Metaring device
T LA 100% liquid
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i i ity liguid
| | k | = | I | | {Ti'l'l'll-lsclrnn liquid
o e oshi 1o wapor
Py R ] e |
O S—
EYR LRI AR AR Rl -m_ﬂé 100% saturated liquid paint
(start of subcooling)
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Reading Table
Point | Location Pressure Condition Style
01 | Compressor Discharge High Superheated Vapor
02 | Condenser Inlet High Superheated Vapor
03 | 100% Saturated Vapor Point High Saturated Vapor
04 | 100% Saturated Liquid Point High Saturated Liquid
05 | Condenser Outlet High Sub cooled Liquid
06 | TXV Inlet (sl 2l slas) High Sub cooled Liquid
07 | Middle Of Evaporator Low Saturated Vapor and Liquid
08 | 100% Saturated Vapor Point Low Saturated Vapor
09 | Evaporator Outlet Low Superheated Vapor
10 | Compressor Inlet Low Superheated Vapor
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Q =pAAt Al Jasd)

L =w/m2°c 3l all JlEsl Jalas
A = Area m2 dalill
At = °c (Adalally dn il s, all Ja 3 3 4)
L) gall o)) all Jaad) Gluwa (M)
Area Ay= (12x4.2)-5(1.2x3) =324 m°
Ac = (7.2 x 4.2) =30.24 m°
Aw=(7.2x4.2)-3(1.2x3)=19.44 m°
As=(12x4.2)-(1.5x2.5)=47.25 m°

Qw = Mw Aw At watt

Qwn =1.4x30.4 x (33— (-4)) = 1574.72 watt
Qwe=1.4x19.24x (29 - (-4)) = 888.89 "
Qww = 1.4 x19.44 x (33 - (-4)) = 1006.99
Qws= 1.4 x 47.25 x (33 -(-4)) = 2447.55

QW o =5918.15 Watt

il (5 ) ad) Jaadl Gl (1Y)
Ag=12x7.2 =86.4m?
Qr = Mr Ar At = 1.84 x 86.4 x (29 - (-4)) = =5246.21 Watt

dada M 5 ) Al Jaad) Gilaa (¥)
Ar=12x7.2 =86.4m?
QrF = Mr AF At =1.84 x86.4 x (29 - (-4))
= 5246.21 Watt
aadd) Glall 6 ) ad) Jaad) Gl (€)
Ag=25x2.1 =5.25m?
Q¢ = Mg Ag At = 3.2 x5.25 x (33 - (-4))
= 621.6 Watt
gl soladl daadl claa (0)
Agn =5(1.2x3) =18 m?
Qgn = Mg Agn At gy =6 x 18 x (33 - (-4)) = 3996 Watt
Agw = 3(1.2x3) =10.8 m2
Qgw = Mg Agy At g, =6 x 10.8 x (33 - (-4)) =2397.6 Watt
Qg tot = 3996 +2397.6 = 6393.6 Watt
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Qsuny=(1.4x324x3)+(5x(1.2x3)x 78 x 0.55
=136.08 + 772 = 908.08 w
Qsun,=(1.4x19.44x23)+(3x(1.2x3)x 311 x0.55
= 652.96 + 1847.34=2500.30 w
Qsun o = 908.08 + 2500.30 = 3408.38 Watt

4563 3 A s (V)
Qv o= My (ho - hy)
=n (L/S/IPERSON) x 10- 3 x 1/VO (h, - h;)) x 103 Watt
i 5eil Aualiadl) G sunall 3l all 1Qy g s
sl o) s Gl Jame imy
o) sl _pal LaalSl Aal L st J 4 il Jae ((S/PERSON) , palias¥) axe i
1O i & fia g Gl dday A1) (ha

kJ kJ
ho = 85 ----- , hi=48 ----- , Vo = 0.895 m¥Kkg

Kg kg

(L/S/IPERSON) = 14 lit/sec.--- :dshadl ¢
1
QVTOT= 10 x 14 X 10-3 X------- (85 - 48) x 10°
0.895

= 5787.7 Watt

Gl 31 s il -A
Q. = ZL (L/s/m) x 10 x 1/vo (ho - hi) x 10?
>, =8(12+3)x2+2(1.5+2.1) =74.4m
QL = 74.4 x 0.82 x 10 x 1/0.895 (85 + 48) x 10° = 2522.1 Watt
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selal) -y o
QL = 2000 Watt
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Qror=5918.15 +5246.21 + 5246.21 + 621.6 + 6393.6 + 3408.38 + 5787.7
+2522.1+ 1170 + 2000
= 38313.95 Watt
=38.3 KW L g
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UNITS AND CONVERSIONS

Table 1 Conversions to 81 Units
Multiply By To Obtain Multiply By To Obtain
acre.. RN IO S OO | I 1 17 ha m2 i 645.2 mm?
aunosphere (standard) *101.325 kPa in [\lulume) 16.4 mL
bar.. wisaas *HKE kPa i min (SCIM)..ccoconiencecsisisisssa i 0.273 mlL/s
banel (42 Us. ga! pelm!eumj 159.0 L in® (section modulus)...........ccvevnnns 16390 mm?
m? in* (section moment)... 416 200 mm?
Btu (International Tab!e}_,..,__,__._ Kkl |7 ) | TP RETRRR U TEPTEMEITITEPREPRN & | . | mfs
B cocoisciomsivmisspesmsssspsssisinn kJ/m* (%] I )| MI
Brwft.... kJ/m? KW/ 1000 cfm ...... . 212 k¥/m?
Btw/gal... kJfm? kilopond (kg force) ....ciiiiiicsiisiiiiice. 9,81 N
Btu-ft/h-f2- F ... Wiim-K) kip (1000 Ibg) .o 445 kN
Btu-in‘h-fi2- °F {lhemlal Cﬂlldllcll\'ll‘)f k] Wiim-K) kip.'in?- (ksi) 6.893 MPa
Btuwh... W Hiveso il e painng *#0.001 m?
B s R Wim® met ... 58.15 Wim?
Btwh- ft?- °F micron (pm] Df men:ury (60°'F} i 133 mPa
(overall heat transfer coefficient, I7).......... 5.678 Wiim2- K} mile .. " 1.605 km
Bwlb .. klfkg mile, rlam.lcai_,._,._, *1.352 km
Buw/lb- °F (spemfc hﬂat, cp] kN kg-K) mph ..o 1.609 km/h
bushel.. B m’ OO OO OOOO PO PSSRUOONOTOOR - - ¢ m's
calorie, gram " i ] millibar. ... . *0.100 kPa
calorie, kliugram (kll-ncalune) 4,184 Kkl mm of mercury (60" 0.133 kPa
centipoise (dynamic viscosity, ) #1.00 mPa-s mm of water (60°F) ._... 9.80 Pa
centistokes (kinematic viscosity, v *1.00 mm¥s ounce (mass, avoirdupois) . 28.35 g
[ 5 et 0.155 mi KW ounce {force or thrust) ... 0278 N
dynf.u'crn *0.100 Pa ounce (liquid, U.S. )i, 29.6 mL
EDR hot water (1'50 Bl'u!h} 44.0 \'d ounce inch (torque, moment).....c.cnnen. 106 mN-m
EDR steam (240 Bitu'h).... 703 w ounce (avoirdupois) per gallcm 2 749 Icg,:'m3
121 5 2 S — 0.293 COP perm (permeance) ... 57.45 ngf{s-mz- Pa)
fi..... *0.3048 m perm inch {permeablllty} 1.46 ngf(s-m-Pa)
*304.8 mm pint (liquid, U.5.)... 473 mL
ft/min, fpm *0.00308 m's pound
ftfs, fps ... *0.3048 mis Ib (MEAEE) i cnciamaianesesii v 0.45336 kg
ft of water.... 299 kPa 453.6 g
ft of water per IO[I ft pipe 0.0981 kPa/m Ibg (force or thrust) ... 4.448 N
fi .. 0.09290 m’ Ib/ft {uniform load)...... 1.49 kg/m
fl“ h °F.|'Bn.| (rhermal resistance, R). 0D.176 m- KW Ibft-h (dynamic viscosity, [L) . 04134 mPa-s
fi’fs (kinematic viscosity, V) ... Q2000 mm?/s Ibft-s (dynamic viscosity, [L)..... 1490 mPa-s
i A 28.32 L b/t (d}ma.rmc mscomy, p) 47.88 Pa-s
0.02832 m® Ib/h... sesianes —— 0.126 gfs
ft*/min, cfm.. 04719 Lfs tl:u’mm - . 0.00756 kgfs
fi’fs, ofs.. 2832 Lis Ib/h [sleam at 2I2°F {lOﬂ""C}] 0.2843 kW
ft-Ibg (lnrque or mcmenl} 1.356 N-m Lb[fft‘ 2asiad 47.9 Pa
fi-lbg (work) ... 1.356 ) /TS, 488 kg/m?
fi-Ib;/1b [speml'c energy} 2.99 Jikg Ib/fd (densit}r. P} 16.0 kg/m?
ft-lbg/min (power] 0.0226 w Ibfgallom.. ... Lo i 120 kgl'm3
footcandle... 10.76 Ix ppm (bY MASS ) ciniciiirisimsic s *1.00 mg/kg
gal!nn (U.5., “23| in® 37854 L psi... i 6.895 kPa
gph ... 1.05 mL/s quad {10'5 Btu} 1.055 EJ
EpM........ 0.0631 Lfs quart (liquid, U.S. } 0.9463 L
gpm.rﬁ? 0.6791 Lf(s-m?) square (100 fi%) ... 9.29 m’
gpmfton refngerau on. 0.0179 mLJ/] tablespoon {appmxlmately} 15 mL
grain (IHODG b} ... 0.0648 g teaspoon (approximately) ... 5 mL
grigal ... g'm? therm (U.5.) coocciiiiinas 103.5 MI
grflb.... B kg ton, long (2240 Ib) ... 1.016 Mg
honepower (bmierj {33 4?[! Btufh) i R kW ton, short (2000 lbj 0.907 Mg; t (tonne)
horsepowe.r (530 ft- !b,—!s) kW ton, refrigeration (12 CIJG Btu.u'h 3517 kW
inch... mm torr (1 mm Hg at 0°C)... i 133 Pa
in. of merclm_.f (61]“]:} kPa watt per square fool ..., 1076 Wim
in. of water (60°F)......... - Pa W s s sammpsesmiane . ¥0.9144 m
in/100 ft. thermal exp:msion SO 1§ X mm/m VO e sesnseees DB361 m’
in- Iby (torgque or MOmMent) ... 113 mN-m yd:'............ PSPPSR | I = 1 +1 m’
To Obtain By Divide To Obtain By Diivide

The preparation of this chapter is assigned to TC 1.6, Terminology.

#Conversion factor is exact.

Notes: Units are U.S. values unless noted otherwise.

Litre is a special name for the cubic decimetre. 1 L= | dm*and | mL = | cm’.
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Table 2 Conversion Factors

Pressure in. of water in. Hg mm Hg
psi (60°F) (32°F) atmosphere (32°F) bar kgffem? pascal
1 = 27.708 = 2.0360 = 0.068046 =51715 = 0.068948 = 0.07030696 = 6804.8
0.036091 1 0.073483 2.4559 % 1073 1.8665 24884 x 1073 2.537 % 1077 248.84
0.491154 13.609 1 0.033421 25.400 0.033864 0.034532 3386.4
14.6960 407.19 29.921 1 760.0 1.01325% 1.03323 1.01325 x 1(P=
0.0193368 0.53578 0.03937 131579 %1078 1 1.3332 % 1073 1.3595 x 1072 133.32
14.5038 401.86 29.530 0.98692 750.062 1 1.01972% 10°%
14.223 304.1 28.959 0.06784 735.550 0.980665% 1 9.80665 x 104*
1.45038 x 107 4.0186x 1073 2.953x 107¢ 0.8692 x 107° 7.50 % 1073 1075 LO1972x 1073+ |
Mass Ib (avoir.) grain ounce (avoir.) kg
1 = 7000* = 16*% = 045359
1.4286 x 102 1 2.2857 = 1073 6.4800 % 105
0.06250 437.5% I 0.028350
220462 1.5432 % 10° 35.274 |
Volume cubic inch cubic foot gallon litre cubic metre (m?)
1 = 5787 % 107 = 4329 % 107} = 0.0163871 = 1.63871 % 1073
1728% 1 7.48052 28.317 0.028317
231.0% 0.13368 1 37854 0.0037854
61.02374 0033315 0.264173 | 0.001%
6.102374 % 10* 35.315 264.173 1000+ 1
Energy joule (J) =
Biu ft-1bg calorie (cal) watt-second (W-s) watt-hour (W-h)
Note: MBiu, which is 1 = T78.17 = 251.9958 = 1055.056 = 0.293071
1000 Bhw, is confusing 1.2851 x 1073 1 0.32383 1.353818 376616 x 1074
and is not used in the 3.9683 % 107° 3.08803 1 4. 1868% 1.163 % 107
Handbook. 9.4782 x 104 0.73756 0.23885 1 27778 % 104
341214 2655.22 859.85 3600% |
Density b/t Ih/gal g/em? kg/m?
| = 0.133680 = 0.016018 = 16.018463
7.48055 | 0.119827 119.827
62.4280 8.34538 1 1000
0.0624280 0.008345 0.001% 1
Specific Volume fi*1b galilb cm¥g mYkg
1 = 7.48053 = 624280 = 0.0624280
0.133680 1 8.34538 0.008345
0.016018 0.119827 1 0.001%
16.018463 119.827 1000 |
Yiscosity (absolute) 1 poise = 1 dyne-sec/em? = 0.1 Pa-s = 1 g/{cm-s)
poise Ib-s/fi? Iby-h/fit? kg/im-s) = N-s/m®>  Iby/ft-s
1 = 2.0885 = 1077 = 5.8014% 1077 = 0.1* 0.0671935
478.8026 1 27778 % 104 47.88026 32.17405
1.72369 x 10° 3600* 1 1.72369 % 10° 1.15827 % 10°
10% 0.020885 5.8014 % 1076 | 0.0671935
14.8819 0.031081 8.6336 % 107° 1.4882 1
Temperature Temperature Temperature Interval
Scale K °C ‘R F K °C R °F
Kelvin K= x x—273.15 1.8x 1.8x—45967 | 1K= 1 1 ¥5=18 %5=138
Celsius »©C= x+27315 x 1.8x + 49167 1.8x + 32 1°C= | 1 H5=18 95=18
Rankine *R= /1.8 (x—491.67)1.8 x x—459.67 I°R= 59 5/9 1 1
Fahrenheit x°F= (x+439.67¥1.8  (x—32¥18 X+ 459.67 x I°F= 59 509 1 1

MNotes: Conversions with * are exact
The Bto and calorie are based on the International Table.

When making conversions, remember that a converted value is
no more precise than the onginal value. For many applications,
rounding off the converied value to the same number of significant
figures as those in the original value provides sufficient accuracy.

All temperature conversions and factors are exact.
The term centigrade is obsolete and should not be used.

Caution: The conversion values in Table 1 are rounded to three
or four significant figures, which 1s sufficiently accurate for most
applications. See ANSI Standard SI-10 (available from ASTM or
[EEE) for additional conversions with more significant figures.
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