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(LD_tube may return oil, but the next emaller size ia the safest
choice.
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Therefore, the riser should not be greater than 234 in. oD,
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Jerably at full load and the borizanta
lines should be sized to keep the total pressure drop withip
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tical limits. As long as the horizontal lines are well pitched
in the direction of the p it is not 'y to ad.
here to any specified minimum gas velocities for ol entrain-
ment.

Because modern compressors have c&paciby' reduction

features, it often becomee_diﬂicu]ttomaintamthem
velocities required to return oil upward through vertica
suction risera. When the suction riser is sized to permit of]
return at the mini operating ity of the system,
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dmpinthisporﬁonoftheljnemybetoogmatwhen

operating at fuil load.

11 & correctly sized suction riser imposes t00 great a pres-
sure drop at full load, it is ible to elimi this probl
by using a double suction riger.

Double Suction Risers

Fig. 4 shows two methods of double suction riser construc-
tion. Oil return is plished with this ar at
minimum loads, while not imposing the penalty of excessive
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p drops at full load. The sizing and operation of g
double suction riser is described as follows:

1. The small riser, indicated by A

2. The second riser B, which is usually larger but not neces-
sarily 80, is aized so that the pressure drop through both risera
at full load is eatisfactory. The usual metg i i
ond risér B so that the combined cross-sectional areaof A and B
is equal to or alightly greater than the crogs-gectional ares of 8
dnegie Pipe, which would be sized for an acceptable pressure
de:p at full load without regard for oil return at minimum load.

e binod bt b

area,
greater than the cross-sectional area of a single pipe which

wou}gl'return oil in an upward flow riser under maximum load

Fig. 3.... Minimum Gas Velocity for Ofl En
Copper Tube Suction Risers (Refrigerant 221

-which will entrain oil at the minimum loading, using Re-
frigerant 12 with a 40 ton compressor having capacity reduc-
tion in steps of 25, 50, 75, and 100 percent. Assume that, the
minimum system loading is 10 tons at 40 F suction and 105 P
condensxing temperatures.

Solution: From Fig. 3 of Chapter 69, the refrigerant flow
rate per ton is found to be 4.07 Ib per min.

The minimum flow rate = 10 X 4,07 = 40.7 Ib per min,

The specific volume of gas at 40 F (saturated) is found (from
Table 3 of Chapter 19 in the 1961 Guins AND Dara Boox) to
be 0.7736 cu ft per Ib.

The flow rate is 40.7 X 0.7736 = 31.5 ofm.

From Fig. 2, the minmum gas velocity for oil entrainment
at 40 F suction in a 23¢ in. OD copper tube is 930 fpm. Adding
25 percent for mini ded design, the minj;
velocity is 930 X 1.25 = 1163 {pm.

The inside cross-section ares of a 254 in. OD copper tube is
4.77 sq in. (Table 2, Chapter 50 of the 1961 Gurpe Anp Data
m;.cs The gas velocity in 23§ in. OD tube at minimum

ing is -

315 X 144

77 " S0fpm

Since the actual gas velocity (950 fgpm) at minimum loading
is leas than 1163 fpm, but more than 30 fpm, 2 riser of 254 in.

3. A trap is introduced between the two risers as shown in
the figures. During partial load operation where the gas velocit,
is not-suffici to return oil through risers, the trap wi

uslly fill up with oil until the second riser is sealed off.

€ gas then travels up riser A only and now has enough

:ielocltx to carry oil along with it, back into the horizontal suc-
on main,

As illustrated in the diag

5 ion should be taken
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. y A in the figure, is eized s0 -
that it will return oil at the minimum load which can oecur.
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Fig. 5 .... Suction Line Piping ot Evaporator Coils?

ose-co i isers, oo that
to ck uple the fittings at the bottom of the risers, so
the oil holding capacity of the trap will be limited h'o a

. il ther
trolled so that one or more may s'hl..lt down wh:lp anoth
continues to operate, the ratio of minimum to maximum dig-

L b much larger. In this case the double suc-

inil is i not done, the trap can
‘:;:Jul:: l:d gx ::xa‘ls'ﬁ;sl load operation to sertously lower the
compressor_crankcase oil level a:d aé:o tc:au:edl;rge:ustluf;

i r when -the
!N_'h v Oﬂtf:_the con;plr‘:;t) tion. Note i: Fig. 4 %t
iser B forms an inverted loop and- enters the
mm rsl@lfxecrtion line from the top. Ttus is to prevent 911
drainage into this riser, which may be idle, during
load operation. . i

Double suction risers are frequently essential on low tem-
perature systems where very little pressure drop can be
toll wil economy.

;‘X;':ydstent E;:riting at higher suction u;mpefntum, such
as for comfort air conditioning, single suction risers may be
sized for oil return at minimum load without serious penalty
8t design load, in the majority of cases. Where single com-
Pressors are used, employing capacity control, minimum
capacity to be considered will be that oorrespoximng. to .th.g

ety J.rel‘sti nship 'gfm; or 4
mum disp usually bears a o :
tol, u‘)i ’::];c.::mu;n;jsphcet{lent. With this low ratio, pressure
drop in suction risers designed for oil return at minimum
Yoad, will rarely be serious at full load.
Where multipl

are ted and con-

P:

tion riser may be necessary for good operating economy at
dw’l‘ﬁ: rle();ixmng portions of the suction line may be sized to
permit a practical p drop bety the 0

and compressors, since oil will be camed.a.long in honfonta.l
lines at relatively low gas velocities. It is good practice to
give a definite pitch to these lines toward the compressor.

- Traps should be avoided, but if unavoidable, risers from these

traps must be treated in the same manner as those leading
from the evaporators. =

Suction Piping to Prevent liquid Drainage into -

Compressors

Where the automatie compressor pu_mp-d.ov.vn cycle is not
used it is necessary to design the suction piping to prevent
the drainage of liquid refrigerant into the compressor during
compressor off cycles, since thermal expansion valves may
not make a positive closure on the off cycles nnd slowly lg.k
refrigerant into the coil. Certain standard piping practices
have been developed to serve this purpose. .

Diagram A of Fig. 5 represents the case where 2 single
evaporator is above the compressor. A loop rising to the top




