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SUBJECT: C0RRECT i4EASUREI'IENT 0F SUCTIoN SUPERHEAT

I NTRODUCTION

7 / t  /81
supersedes S-7lA
Dated 7124/72

The inportance of proper suction gas superheat cannot be overenphasized.
The well-being of the compressor is dependent on proper adjustment of the
expans ion  va lve .  Th is  bu l le t in  p rov ides  in fo f fE t ion  tha t  w i l l  he lp  in
understanding the function of suction gas superheat, and the proper r€thod
for adjusting the expansion va'lve to secure proper superheat.

Definit ions: The following definit ions can be best understood by studying
the pressure-enthalpy (Ph) charts for Refrigerant 22.

l. Saturated Vapor -- A saturated vapor condition can occur at many diff-
erent Dressure and temDerature conditions.

Def i  n i  t i  on :

A refrigerant vapor is saturated when at constant pressure, the rerEval
o f  any  heat  w i l l  cause condensat ion  o f  the  gas .  In  p rac t ice ,  re f r i -
geran t  in  th is  s ta te  i s  sa id  to  be  "y . ,e t " .  I f  a  c lear  g lass  tube in  the
suction l ine lrere carrying saturated vapor, it would appear as fog.

2. Superheated Vapor -- l{hen additional heat is added to saturated vapor
at the sarc pressure, it is superheated vapor. In practice, when the
re f r igeran t  has  been superheated  12  F  or  mre ,  i t ' i s  sa id  to  be  "d ry ' , .

If a clear glass tube were carrying superheated vapor, it would appear
c  lear .

DISCUSSrol,t

Ihe refrigeration system, unlike some mechanical systems, is completely
sealed. There is no way to see what is occuring within the systen.

A $,orkin9 knowledge of refrigeration, electricity, and controls, alonq with
some specific neasurements, ls needed to "feel the heartbeat" of the 6quiqnent.

For example, a voltage reading, current reading, and a visual inspection of
sound and vibration levels are used to deternine the condition and loadinq of

qrc rFri'€ co|fAY,T,



- 2 -

electric notor- one of the thr€e does not provide sufficient infonnationfor  a  good eva ' lua t ion  o f  the  motor ,s  cond i t ion .

Simi lar ly ,  d ischarge and suct ion pressure r€adings are not  suf f ic ient  to
determine how the refrigeration systen is operating.

The addition of an accurate suction superheat reading wi'11 tell

]. !9, rqf-l the expansion valve is controll ing the r€frigerant
2. The efficiency of the evaporator coil.
3 .  The pro tec t ion  the  compressor  i s  rece iv inq  aqa ins t  f lood ino
4.  I f  su f f i c ien t  charge is  in  the  sys ten .

you:

fl ow.

or  overheat ing,

Factors Aff ectj!9_!ql!!!_!!goSgq

l. REFRIGERANT CHARGE - The expansion valve controls the refrigerant
superhedt  leav ing  evapora tor  co i l  by  meter ing  l iqu id  re f r igaran t  en ter ing
t h e  c o i l .

Hhen the  re f r igeran t  charge is  low,  a  n ix tu re  o f  l iqu id  and vapor  w i l len ter  the  expans ion  va lve .  The.vo lu rc  o f  a  g iven  we igh t  o f  rehr igeran t
increases as the vapor content increases, Ai a constini dittereniialpr€ssure across the expansion valve, the weight ol r€friqerant f low }i i l loecrease due t0 the increased volune, This v,,i l l  result in excessivesuperheat. .This may overheat the compressor notor, reduce evaporatorcapacity and cause coil freeze-up.

0ver charge does not affect the expansion va]ve operation appreciably.

2. Lo|l l AIR V0LUI4E 0R Lol{ TEMPEMTURE AtR _ Decreases the evaporator load.single.ported expansion valves lose control bel;; z!_rsi-6i tnei" ""t"a
::1":llI;.-!"i:!i:,91"11!ine (huntine) witt resutt,'aiii."itiiv stii'ii"gano I tooornq the comDressor.

3 .  EXPANSIoN VALVE SIZE -  Dis t r ibutor  s ize and c j rcu i t ing in  the evaporatorare parameters to be considered in the design of the;ysten. However,when serv ic ing the un i t ,_ the des ign.  normal l !  ls  coni ia l rea i roper  exceptwhere there is strong evidence to the contriry.

4. EXPANSIoN VALVE REI4oTE BULB LoCATIoN AND TNSUTATION - The expansion valvereacts-to a_signal r€ceived fron the remote bu.lb. If tfre ii i lnaf is fi l ie,the va lve wi l l  cont ro l  inproper ly ,

If the best possible field proceoures
superheat, the work would result rn an
always be on the unsafe side.

For  example ,  i f  the  superheat  were  lO
a h igher  va ' lue :  perhaps  l2 - i5  F .

were fo'll owed
error of 2-5

l€asure suction gas
The error wil l near'ly

to
F .

F, field lEasurerEnts would indicate
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using low mass thenmcouples inserted into wells
Field tests use surface pyroflEters attached to

Laboratory tests are made'located in the gas strean.
the outs ide of  the l ine.

FIGURE I
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From Fiqure l .  i t  is  ev ident  that  the thermocouple junct ion is  sens ing temp-
erature i  ins ide the I  ine l t i th  I  i t t le  or  no outs ide in f luence.

From Fiaure 2, heat is ' lost frorn the pyrometer probe to the suction line
throuqh-a lin; contact with the tube. However, external heat is added to
the piobe through the balance of its surface' Therein lies the cause of
the errcr.

To deternine suction gas superheat:

Needed: l� Saturated vapor temperature
2, Actual suction tenperature

}lhere to measure - Take all measurerPnts as close to the expansion valve bulb
as possib-fe:lf a pressure tap is not available' secure the best suction pres-
surb readinq possib'le. If necessary, correct for the pressure loss in the
suction lin; between the expansion valve bulb location and the point where
the pressure is read,

Instruments to Use
'1. Gauges - The gauge used to lEasure suction pressure should be of the best

quaiity avail;ble to you. It should be checked for accuracy. Gauges per-
manently installed on the equipl€nt should not be used.

2. An inexpensive pyrometer is t,l lell suited to measure the suction line temp-
erature (Figure 3). There are several manufacturers of these instrurEnts.
They are battery powered and usually have t{o or nnre inputs with the
necessary switches to take input signals fron mu'ltiple sources.

HEATCONOUCTEO

THERMOCOUPLE

HEATCONOIJCIEO

PROEE



Procedure
FIGURE 3 - Sinpson Surface Pyrometer

FIGURE 4

seal vrith the black plastic tape,
ambient  a i r .

l .  Cut  the  suc t ion  i ine  insu la t ion  to  ga in  access  to  the  suc t ion  l ine ,  I f
Arflaflex is used, it is best to cut around the c'ircumference of the tubing.

2 .  C ' lean the  l  ine  care fu ' l l y ,  and a t tach  the  sensor .  Usua l ly ,  b lack  p las t i c
e lec t r i ca l  tape works  we l l ,  ( l t lake  sure  the  senso | is  in  good contac t  w i th
the  tube.  )

3 . Rejoin the Anmfl ex
sensor contact with

and
the

to prevent
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FIGURE 5

4, Important: The most inportant part of installing the temperature sensor
Ti-tl-e proper handling of the insuiation around the sensor,

| lrap the pipe and Arnaflex with tno layers of l" f iberglass insulation.
Extend the insulation at' least 6" both ways from the sensor location. Tape
care fu l  l y  in  p l  ace .

FIGURE 6



5.  I f  sun l ight  fa l ls  d i rect ly  on the expansion va lve bu lb locat ion,  shade
. the areas both during the test and after testing is completed- The radiant

heat frorfl the sun's rays will heat the Afliaflex and cause the expansion
valve to overfeed the coil, resulting in flooding at the compressor.

6. Install pressure 9au9e to monitor suction pressure.

7, operate systen for approximately 30 ninutes to be sure the expansion
valve has had t ime to  s tab i l ize,

8. After each adjustnent allow at least 30 minutes for the valves to re-
s tab i  l  i  ze.

9, Superheat = actual line temperature minus the saturation tenperature
corresponding to the pressure read.

Example l: l, leasured line tenperature = 48.5 F
l,,leasured suction Dr€ssure = 57.5 PSIG
Saturated tenDerature @ 57.5 PSIG = 32.0 F
Superheat  = 48.5 -  32.0 = 16.5 F

Example 2: lhasured line temperature = 48.5 F
Suction pressure neasured at compressor guction service valve
]00 feet  f rom expansion va lve locat ion = 57.1 PSIG

It nay be necessary to nake adjustnents for the pressure loss in the suction'line. Assuning that the masurenent was taken at full load conditions
and the tub ing was marg ina l ly  s ized,  there could be as nuch as 3 PSIG loss.

Therefore,  the actua l  suct ion pressure to  use is  57,1 + 3 = 60.1 PSIG
and superheat  = 48.5 -  34 = 14.5 F.

Admittedly, there is little reason for concern in the exa[ple, but it
po in ts  out  the inher€nt  er ror  poss ib ]e.

If the nechanic errs by not insulating the tenperature sensor proper'ly,
and neglect ing l ine pressure losses,  or  not  a l lordng suf f ic ient  t i [€
between tests, the superheat readlng he obtains is viorthless.

t,lhere to Set Suction Sup€rheat

It has been stated that field neasurel€nt Drocedures are not as accurate as
laboratory measurenents. For this reason, field adjustments are made to
prcvide a greater margin for safety.

For  best  resu l ts ,  i .e , ,  safe compressor  operat ion and s tab le expansion va lve
operat ion,  i t  is  suggested that  the serv ice engineer  estab l  ish a t rue suct ion
superheat  o f  l2  F.

Figure 7 is a stra'ight line curve relating the expected error in measuremnt
to ambient temperatures at the point of measurenent.
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To obtain True Superheat, use the following formula:

True S.H. = i, leasured S.H. - Correction Factor

Example

Jobs i te  cond i t ions  are ;
'| 

. Ambient at point of measurement = 95 F
2. Suction pressure neasured = 65 psig
3. l ' leasured suction l ' ine tenperature = 5l F

True Superheat  =  (51  -  37 .7) . -  5 .3  =  8  F

In the example, the true superheat is too low and should be adjusted
upward,

D(PECTED
mn0R

65 t0 75 80 a5

AMBINT TB',IPU8�TURE

FIGURE 7 - Correction Factor For Superheat I' leasurement


