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1. Overview

For conventional single-stage screw compressors, Its evaporation temperature
can only reach -40~-50<C during freezing application. If you want to break this
application limitation, it is required to use two-stage compressor or cascade system.
Meanwhile, the working condition of high pressure ratio brings problems to the
traditional single-stage compressors during compression process, such as excessive
gas leakage and high exhaust temperature etc., which leads to low efficiency and poor
reliability when it is working is such harsh conditions.

The compound two-stage compressor well solves above problems. Compared
with the two-stage compressors or cascade system, the compund two-stage
compressors occupy less space and the system is easy to control, so it's more
efficiency and reliable.

LT Series compound two-stage compressor’s evaporation temperature can be as
low as -60~-65<C , Its full load evaporating temperature can be -25<C, LT-S-L Series
compound two-stage low temperature compressor is based on the LT-S series which
modified the internal structure and optimized the motor matching to increase the
compressor full-load evaporation temperature to -10 <C, So that LT-S-L series can
meet the requirements of industrial refrigeration. quick freezing tunnel and freezing
library without pre-cooling

For above reasons, Therefore The Shanghai Hanbell Precise Machinery Co., Ltd.
developed the LT series high temperature compressors. High efficiency and reliability
under big pressure differential and compression ratio working condition is the main
demand in designing. It is a elitist product which accumulates Shanghai Hanbell's rich
technology and extensive application experience. It can be widely used in many
industries such as high temperature hot water, central heating and so on.
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2. Product Specification
2.1 Nomenclature

LT - X - XX/XX - X - X - X
Product code
LT series compressor . -
Specification code LOW stage - High stage  Motortype Application code Refrigerant
. displacememt displacement (Null)-low temperature
S-Semi closed m/h m/h (Null)-standard refrigeration: Evp. 25°C (Nulh-R22
G-Open type V-variavle L: Low temp. Evp.-10 R-R4044
. 5-Ri34a
frequency A: Air source heat pump T -
H: High temp. heat pump R407
U-Rs507
J-R1234ze
K-Ri234yf
L-R513A

Low temperature products codification

Application field

LT-S-XX/XX

R22  Application of refrigeration

LT-S-XX/XX-R&U

R404A&R507 Application of refrigeration

LT-S-XX/XX-L

R22 Application of refrigeration

LT-S-XX/XX-L-R&U

R404A&R507 Application of refrigeration

Table 2-1.LT series low temperature compressor nomenclature

2.2 Product Line

LT low temperature series product specification

1000
e
&
= 800
+
c 600
(]
S 400
[®]
©
: I
= 0
LT-20/10 LT-30/12 LT-45/20 LT-55/25 LT-65/32 LT-83/41
Table 2-2.LT low temperature series product specification
*
Low temp. products codification Model range
LT-S-XX/XX LT-S-XX/XX- R&U LT-20/10~LT-83/41
LT-S-XX/XX-L LT-S-XX/XX-L- R&U LT-20/10. LT-45/20~LT-83/41

2.3 Compressor specification table
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Compressor
Low High
pressure pressure )
stage stage Noise
] ] Rotat . c
Displaceme | Displacem | . Capacity control |5
Model nt ent speed 8 Freezing/ Freezing/
50Hz S Refrigeration Refrigeration
50Hz 50Hz <
r/min S LT-S LT-S-L
Stepl
m3/h m3/h Step type €ss dB
type
LT-20/10 224 99 - 81 81
@
[72]
- [72]
LT-30/12 316 137 10%/50% = 81 /
0
LT-45/20 450 207 100% | 0% | 83 84
~ @D
2950 @
LT-55/25 551 257 100 |z 84 85
% o
LT-65/32 651 313 10%/50% é 86 88
0 0 =
LT-83/41 840 396 75%/100% < 87 89
Motor
Quality Strength test
\oltag g
Model Kg Startin e 5 . bar
Freezing/ Freezing/ Type g (V) S Protection Freezing/ Freezing/
Refrigeratio | Refrigerati 50Hz % Refrigeratio | Refrigeration
nLT-S on LT-S-L - nLT-S LT-S-L
LT-20/10 598 620
3
phase
LT-30/12 620 / 2
pole
_ PTC+
LT-45/20 1158 1200 squirr | Star
Lev PT100
el delta 380 35
elF | (NTC
LT-55/25 1195 1230 | Ca%° optional)
induc
tion
LT-65/32 1395 1450
moto
r
LT-83/41 1430 1490

Table 2-3.LT series compressor specification
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2.4 Operating range graph

— 100%
———— 50%

B 2-1. R22 iz 4750 A
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3. Construction & Functions

3.1 Design Features
1) Starting load
Starting with light load; its starting load is similar to ordinary single stage

compressor, so as to avoid greater impact on power grid.
2) Motor cooling channel

Excellent motor cooling channel design which ensures the high efficiency of the
compressor, while realizing the reliable cooling of the motor, so that the compressor
can operate in a very wide range, and a more extensive scope of application.

3) integrated design of system parts

Pre-installed medium pressure check valves, shut off valves and economizer
filters that ensure reliable protection of compressors and simplify customer system
configuration.

4) Motor temperature visualization
The embedded temperature sensor of motor, PT100, PT1000 and NTC, are
optional, which can directly read the motor temperature to control the motor
temperature.
3.2 Capacity modulation system

LT series screw compressor is equipped with 3/4 step capacity modulation
system or continuous (stepless) capacity modulation system.

Both of the two capacity modulation systems are composed of slide valve, piston
rod, piston cylinder and piston. As shown in Figure 3-1 below.

When the spool is fully in contact with the suction side, the screw rotor is in
full-load suction state, at which time the working volume of the compressor is
maximized. As the spool is separated from the suction side, it moves toward the
exhaust side. A bypass cavity is formed between the slider and the suction side. Its
presence causes the compressed gas in this range to be bypassed directly to the low
pressure, and the actual suction volume of the screw rotor is reduced. The more the
slide valve moves toward the exhaust side, the smaller the actual suction volume of
the compressor will be. And the system cooling capacity will also reduce

The slide valve is driven by the pressure differential among the internal capacity
modulation system.

The lubricant comes from the external oil separator and passes through the oil

filter then enters into the oil inlet port of the compressor, and at last divided to both
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sides of the piston. As a result, the piston can be controlled by discharging the high
pressure lubricant at one side to low pressure, letting it flow to the low pressure side
so that the slide valve will move with the piston to realize the loading and unloading
of the compressor.

The purpose of the piston spring is to push the piston to its initial position (min.
load position), so as to realize the automatic unloading start. It not only reduces the
mechanical impact on the compressor's moving parts, but also reduces the electrical
current during compressor start up.

Stepless capacity control, solenoid valve(SV1:unloading, SV3:50%, SV5:100%)
is controlled by a micro controller or a thermal switch to adjust the piston smoothly to
stably control cold output. If the oil filter capillary or solenoid valve of the capacity

modulation system don't work properly, it will cause the capacity modulation system
to be abnormal and fail.

[+]

0 EB Discharge / /4%;445(/}_/[1 > Z

E-’-:T\ /i‘ 1o
|
Slide valve

Piston

Figure 3-1.Capacity Modulation System



FNHANBELL

3.2.1
1) Step type control logic

Step type capacity modulation system

Y: Energize the solenoid valve

LT-S-(L) Technical manual

N: Do not energize the solenoid valve

LT-83/41& 65/32 SV1:Unload | SV2:10% | SV3:50% | SV4:75% | SV5:100%
Capacity modulation system (NC) (NC) (NC) (NC) (NC)
100% load N N N N Y
75% load Y N N Y N
50% load Y N Y N N
10% load (startup/stop) Y Y N N N
LT-20/10&30/12
SV1:unload | SV2:10% | SV3:50% SV5:100%
LT-45/20&55/25 /
. . (NC) (NC) (NC) (NC)
Capacity modulation system
100% load N N N / Y
50% load Y N Y / N
10% load (startup/stop) Y Y N / N

Table 3-1. Step Type Capacity Modulation Control Logic
2) Step type capacity modulation graph

Main oil inlet = > % sv1 (Unload)

Discharge oil to the low pressure side<::1 [ ] SVs(100%)

Sv2(10%) Dlscharge to the Iovﬁ Discharge to the ;1
low pressure side

pressure side

ain oil inlet

Figure 3-2. Step Type Capacity Modulation
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3) Step type control logic description
® 10% load

Main oil inlet

sy1(unload)

N

q,l SV5(100%)
T

|

SV2{10%) D

ischarge to low
*\%_;iessure side <
— )

—

L

-~ ‘__,_—_h___::x

e

7777 777
]

LT-S-(L) Technical manual

Figure 3-3. 10% Load

When starting up the
compressor, SV1(unload) &
SV2  (10%) to be
energized to make the piston
keep at the 10% position(left
side)

In this state, the high
pressure oil
SV1(unload) then goes to the
right side of the piston. At the
same time, the oil from left

need

passes through

side of the piston passes through SV2 (10%) then discharge to the low pressure side.

By doing so, the piston can be held at the 10% load position.

* Note: 10% load is for start up only. Running the compressor at 10% load for a long

time is not recommended.
® 50% load

Main oil inlet =5> [E]Sﬂ(unload)

SVE (100%)

SV2(10%)

—A1 Discharge to low pressure sideG:'

ain oil inlet

03
— Bz éva ]
(50%)

A}

C
0ED 7
i %

Ve
(75%)

i

At  this the
capacity adjustment solenoid

time,

valves SV1 (unload) and
SV3 (50%) are active.

Under 50% load,
SV1(unload) &SV3 (50%)
are energized.

In this state, the high
pressure oil passes to the left
the
continuously. At the same

side of piston
time, the oil passes through
SV1 (unload) then goes to
the right side of the piston.
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If the piston is at the left side of the 50% hole (the loading is less than 50%), the
oil at the right side of the piston will pass through SV3 (50%) and discharge to the
low pressure side then the piston will move to right side until the position blocks the
50% hole. Thus the compressor is loaded to 50% smoothly.

Vice versa, if the piston is at the right side of the 50% hole (the loading is more
than 50%), the oil in the left side of the piston will pass through SV3 (50%) and go
out to the low pressure side then the piston will move to left until the position blocks
the 50% hole. Thus the compressor is loaded to 50% smoothly.
® 75% Load

Main oil inlet > >|j< 571

SVB(100%)

Discharge oil to the low pressure side <= U nder 75% Ioad, SVl

/\Mam oil inle ( unload ) &SV4 (75%)
S04 are energized.

ST3 SV

(0% § 75 The logic of 75% load is
similar to that of 50%. The
piston can be held around
75% position by 75% hole
to make the compressor

SVZUO%]

run under 75% load.

Figure 3-5.75% Load
® 100%Load

Under 100% load, SV5
(100%) is energized. In this state,

Main’MDEI< sv1(Unload)

Discharge to low pressure side <:: 'EG SY5{100%)
L

SV2010%)

the high pressure oil passes to the

left side of the piston continuously.
At the same time, the oil in the
right side of the piston passes
through SV5 (100%) then goes to

the low pressure side to make the

:_///////4//////./ ////%: piston be held at 100% position.

ez | H

D
. 24 h
H
A
—

fig3-6.100% Load
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4)  Step type capacity modulation and water temperature control

LY

Storage

temperature

Setpoint + 2T  |r-t-#+=-4------=

TR I

Setpoint+ T [ -t-T--=-=-==q-==---- 3
I
|
Set point S T it :
]
\ |
Set point = T' R A : I
~ - ':' - 'J, ——————— -: ——————— _: _:
X ]
10%:500/qI 75% 100% \ 75% ! 50% :lO%I R
> Time
13 60~90 sec

min 1 2

Figure 3-7.Step type capacity modulation and water temperature control

% Note: T & T' should be adjusted by system designer’s experience and practical application.
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Stepless type is suitable when the refrigeration system needs to achieve precise

control of cooling capacity.

1) Stepless type control logic

N: Do not energize the solenoid valve

LT series
SV1: unload SV2:10% SV3:50% SV5:100%
Capacity
(NC) (NC) (NC) (NC)
modulation system
Load N N N Pulse activating

Unload Pulse activating N Stay energized N
Keep load state N N N N

10% load
Stay energized Stay energized N N

(start/shutdown)

Table 3-2. Stepless Type Capacity Modulation Control Logic 50%~100%
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2) Stepless type capacity modulation graph
Main oil inlet :'L>SV1 o

Discharge oil to the low pressure side # [ 1 svs(100%)

SW2 (10%) Discharge oil to thi
low pre e side

Discharge oil to the
low pressure side

Main oil inlet

Figure 3-8.Stepless Type Capacity Modulation
3) Stepless type control logic description

In stepless type capacity modulation system, the oil keeps going to the left side
of the piston. The oil bypass in the left side of the piston is controlled by SV3 (50%).
The oil inlet in the right side of the piston is controlled by SV1 (unload) and oil
bypass in the right side of the piston is controlled by SV5 (100%). These three
solenoid valves are controlled by temperature controller or PLC.

Through the three solenoid valves, the cooling capacity can be controlled at any
position from 50%~100%, so through periodical adjustment of SV1. SV3. SV5, the
energy output can controlled stably.

% Note: SV2(10%) can only be used for machine start and stop. Don't run the
machine at 10% load for long time once the machine is started. It shall be switched to
load model directly.

The stepless type capacity modulation system shall be connected to the micro
controller(optional), eg. PLC etc. in order to control the system at the target working
condition.
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® Load
During load process, the SV5 (100%) adopts pulse activating, and the rest
solenoid valve are not energized.

Main oil inlet I:‘J>SV1 In th iS ki nd Of
situation, the high

Discharge oil to low pressure side S5 (1008%)
sretoy pressure oil goes into the

Discharge oil to low :] Discharge ol to low <|':|
‘t[ Ji‘ pressure side pre ek

ain oil inlet
:lq

Figure 3-9. Load

left side of the piston

continuously and the oil
XD in the right side of the
o piston bypasses through
SV5 (100%) to the low

pressure side.

The piston  will

continue to move to the

right side and the

compressor complete

load process.

® Unload

Main ol inlet_E=>S¥1 During unload process,
the SV2(50%) stays active,
and SV1 (unload) adopts pulse

SV5(100%)

Discharge oil to low pressure side

Discharge oil to harde oil to
ow pressure side <.t' ow pressure side <.\:'

SVZ(10%)

activating, and the rest
solenoid valve are not
energized.

The high pressure oil

continues to go to the left side

of the piston and goes into the

right side of the piston passing

L through SV1(unload).
‘ Through SV3(50%), it
Figure 3-10. Unload bypasses to the low pressure side, so that the piston

continues to move to the left side, and the compressor will load to 50% piston.
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©®© Keep load state

Main oil inlet =5>>S¥1

Discharge oil to the low pressure side<]:|§-< SV5 (100%)
[ | I
52 (10%) Discharge oil to the low ischafge oil to the

)\F ]< | —puessure side : I|DW pressure side :Il

ﬂt

J I

Figure 3-11. Keep Load State

During this process, all S/V are not energized. The high pressure oil coming
continues to go to the left side of the piston. The left side oil inlet of the piston
SV1(unload) and SV5(100%) are closed to keep the oil amount in the right side of the
piston. The piston will not be able to move and stay at its original position, so that the
compressor capacity will not change as well.
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© Stepless type capacity modulation and water temperature control

Below picture shows the load control of single compressor in the application of

stepless type capacity modulation.

Time

Figure 3-12. Stepless Type Capacity Modulation

% Note: X'Upper Limit; X" Lower Limit; X SetPoint; H Control Range; Y Actual valve

% Description:

® The actual water temperature exceeds the upper limit between A & B. It

means the compressor ought to unload until the actual value is within the

control range.

® The real value is smaller than the bottom line between C & D. It means the

required cooling capacity is decreasing and the compressor needs to be

unloaded until the real value returns to the control range.

Figure 3-13. Solenoid Valve Action Intervals-Stepless Type

*Note: For detail stepless type capacity modulation control logic, please refer to

SV5(100%) NC energized
(pulse)
SV1({unload)NC energized

(pulse)
SV3(50%) NC energized

Table 3-2

Load/Unload functions between A and B, C and D.

Energized: Solenoid valve is powered and energized

Close:

LA

Load

1AL

Ean

E Unload

Solenoid valve is not energized
T1, T3: Pulse time 0.5~1.5 seconds
T2, T4: Pause time 10~20 seconds

-
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3.2.3  The Location of the Solenoid Valves
1) LT-83/41&LT-65/32

8Y¥5 (100%2

Sv2 (10%)

SY3 (50%)

S¥4 (75%)

Figure 3-14.LT-83/41&LT-65/32 solenoid valve location
2) LT-20/10&LT-30/12&LT-45/20&L.T-55/25

SV1 Uninstall
SV5 (100%)
Sv2 (10%)

SV3 (50%)

Figure 3-15.LT-20/10&LT-30/12&LT-45/20&LT-55/25 Solenoid Valve Location
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3) Compressor unloading for startup, and stop

To decrease the mechanical loading to compressor’s parts and decrease the starting
current  during start up. Hanbell designs for LT compressor the function of unloading
startup. To ensure compressor loads steadily, please follow Figure 3-16 to load step by
step during the whole loading process.

When compressor is about to shut down, it is also required to unload to ensure that
the slide valve is at lowest loading position during next startup and compressor could
have an unloading startup. Thus Hanbell requires no matter what load condition of the
compressor is, it should be unloaded step by step till minimum load before stop

according to below Figure 3-16.
100% —

75%
Load %

50%

10% |
|
|
0% ! -~
105 t t t t 30s _
Time
Figure 3-16. Compressor Startup and Stop Process
A Caution:

1) After startup, keep the minimum load for 10 seconds. Before shut down, keep the
minimum load for 30 seconds(Time can be set to 10~60seconds).

2) After startup, when the pressure difference between high pressure and middle
pressure is less than 3.5bar, the compressor shall be run at 10% load at low
pressure stage. Don't load and open ECO.

3) t=30 seconds(Time can be set to 30~60seconds).

4) After the compressor shut down, the SV1 (unload) & SV2(10%) need to be still
energized for 3 minutes, so as to ensure the compressor can still at min load
position at next startup.

5) Hanbell strongly recommends that the compressor start-up and shutdown control
logic shall refer to above graph. For detail information
please refer to the regulations written in LT-S Control Requirements.
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4. Lubricant
4.1 Lubricant Specification
Model LT-S-(L)

Refrigerant R22 R404A&R507
Condensing Temp./'C +20 ~ +60 +20 ~ +60
Evaporating Temp./'C -60 ~ -10 -65 ~-10

Temperature Restriction 110 110
Type HBR-B03 HBR-B05
Proportion 0.87 0.957
Specific heat 40°C (Kcal/kg K) 0.43 0.43
Oil temperature during operation 40~60 40~60

A
D

2)

3)

4)

5)

1)

2)

1)

Table 4-1. Lubricant Specification
Caution:
Please refer to the table above to select the suitable lubricant and refrigerant and
its operation range need to be taken into consideration as well.
Hanbell strongly recommends do not use the lubricant which isn’t certified by
Hanbell since it may damage the compressor seriously.
This specification table is for LT series compressors only.
The oil temperature at the point when the compressor starts is suggested to be 5K
higher than the corresponding saturation temperature of the oil separator in order
to avoid too much oil containing in the refrigerant which may affect the lubricant.
After compressor stops, please turn on the oil heater of the external oil separator.
If the compressor shuts down for a long time, please turn off the oil heater. Please
heat the lubricant for more than 2 hours before next start up.
Be sure to make the system clean and no welding spatter and other impurities
before lubricant filling
In order to ensure that the system is dry enough, it should be dehumidified before
filling. It is advisable to fill the system with dry nitrogen first and then vacuum the
system. The vacuum time should be as long as possible. It is strongly
recommended to repeat the above steps several times to minimize the water
contained in the system.
Caution
Do not use the lubricant which is not approved by Hanbell, otherwise it may cause
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serious damage to the compressor

Do not mix different brands of lubricants, otherwise they may cause serious
damage to the compressor. Pay attention to it when replacing lubricating oil for
the system.

4.2 The Replacement of Lubricant
4.3.1 Oil Change Schedule

1)

2)

Check lubricant every 10,000 hours after continuous running. For the first
operation of the compressor, it is recommended to change the oil and clean the
external oil filter after running 2,000 hours. Check the system whether clean or
not and then change oil every 20,000 hours or after 4 years continuous running if
the system operates in good condition.

The oil will deteriorate if the compressor runs at high discharging temperature
(above 95C) in the long term. Please avoid this situation, but if it’s necessary to

run in this condition, please shorten the intervals of oil changing.

4.3.2  Pre-cautions for changing oil

1)

2)

3)

4)

5)

It is recommended to check the quality of oil periodically in order to maintain the
lubrication performance.

The lubricant absorbs moisture in the air. Avoid to expose it to the air for a long
time

If the compressor motor is burned, the acid and harmful substances and burned
debris will be brought into the system. Therefore, the oil filters and lubricants
must be replaced repeatedly. It is suggested to replace the lubricating oil again
after 72 hours of operation until the quality of the lubricating oil in the system
returns to standard valve.

The foreign body in the oil will block the oil line, so it is necessary to install an oil
filter in the external oil line. Also, the pressure differential sensor need to be
installed before and after the oil filter. If the pressure differential valve between
these two sensors reaches 1.5 bar, the oil filter need to be changed.

The acidity of oil will directly affect the life of the motor, and it is recommended
to change the oil when PH<6. (Please also change the filter drier at the same time
to make sure the system is dry.)

It is important to replace the oil, especially when the motor is burnt because the

acidity remains in the system. By replacing the oil can help check the status of the
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system. Check the acidity of the lubricant, and re-change the oil after the system
runs for 72 hours until the acidity of the lubricant reaches the standard valve.

In case of motor burned out, please not only change the compressor, but also
change the oil and check the condition of the oil periodically. If the acidity
excesses the standard, please change it immediately and always be aware of the
cleanliness and moisture contained in the system.
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5. System Application

% Note: Please consult Hanbell for parallel application and heat pump
application.
5.1 Piping Design
5.1.1 Suction and Discharge Piping Layout
1) Material and structure of suction and discharge pipe

The vibration of the compressor is small in normal operation, so it is not
necessary to use flexible joints for suction and discharge tubes, but the pipes need to
have enough flexible length to ensure the suction and discharge pipes won't cause any
stress to the compressor. It is recommended to use copper tube for the suction and
discharge piping in order to decrease the piping vibration when the compressor is in
operation.
2) The dimensions of suction and discharge piping:

It is suggested to design the dimension of suction and discharge piping according
to Hanbell recommendation (refer to 10.2.2).
3) Piping for parallel system

To improve the system operation efficiency, it’s necessary to reduce the gas-flow
resistance and consider the oil return of suction piping. The recommended piping of
suction and discharge side for parallel system is shown below:

Be aware of the area of the main pipe should not be less than the area of the other

pipes to make sure the pressure drops could be controlled in reasonable range.
ok Plplng at discharge side

% Piping at suction side
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Refrigerant from__ -
evaporator '

Detail Drawing 2

4) Suction filter

This model of compressor has a built-in suction filter, but it is only used as a

Figure 5-2 Suction Piping for Parallel System

Detail Drawing 2

final protection. It should not be used as an suction filter that needs to be cleaned
regularly.

So It is necessary to install a suction filter (25um) which is easy to remove and
clean it regularly.

When the system is first used, it may need to be cleaned up frequently. If the
pressure drop is bigger than 0.5 bar, the filter element should be replaced or cleaned
until the system is clean. When the filter is disassembled, if the filter is found to be
damaged, it needs to be replaced in time, and the impurities in the pipeline should be
cleaned up. Ensure that the filter is oriented correctly during installation and it is
recommended to add a shut-off valve at the inlet and outlet for easy
maintenance.Hanbell The recommended suction filter design is shown in Figure 5-3
below.

M &

Figuré 5-3.suction filter
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% Note: External suction filter should be used for cryogenic refrigeration systems.

5.1.2  Economizer Piping Layout
1) Economizer pipe dimension

A shut-off valve of the economizer is the standard accessory. It's recommended
to design the dimension of the pipes according to Hanbell suggested valve (Refer to
10.2.2).
2) Economizer check valve

When the operating conditions are unstable or when the economizer loop is
closed, a part of oil and refrigerant will flow back to the economizer pipe. In order to
prevent this phenomenon, this type of compressor is equipped with economic check
valve as standard.
3) Economizer intake filter

There is a built-in intake filter in the compressor, which is mainly used for
catching the impurities from the economizer and its pipes during the initial operation
to avoid serious damage to the compressor. This filter is not suitable for regular
cleaning and replacement of filter elements. If the system does have such
requirements, an external filter should be equipped on the economizer pipeline.

5.1.3  Minimum pressure valve

The oil pressure differential of the compressor between high pressure and
medium pressure shall be able to reach 2.5 bar in 30 seconds after start up to ensure
the lubricant can go into the compressor on time.

If the compressor fails to establish the pressure differential, it will cause
insufficient oil supply, leading to compressor shut down even damaging the
COMPressor.

Therefore, we provide a minimum pressure valve for LT series compressor so as
to achieve the pressure differential between high pressure and middle pressure quickly.
The minimum pressure valve should be mounted after the external oil filter, and
connected to the compressor medium pressure test point.

The location and installation of the minimum pressure valve is shown as below

picture.



FNHANBELL

LT-S-L Technical manual

Equalizing pipe connect to the medium pressure side

< MPV Inlet

. :ﬁ i3

C——

eo?] External il Discharge
q separator

Figure 5-4. Minimum Pressure Valve Installation Graph
Minimum Pressure Valve Configuration Compound & Parallel Connection

Parallel connection
Model | Compound
Two in parallel | Three in parallel | Four in parallel
LT-20/10 2” 3” 47 5”
LT-45/20 2.5” 4 5” 6”
LT-55/25 2.5” 4 5” 6”
LT-65/32 2.5” 4 5” 6”
LT-83/41 2.5” 4 5” 6”

Fig 5-1. Table 5-1. Minimum Pressure Valve Configuration Compound &
Parallel Connection

Y Note: For LT series compressors, the standard minimum pressure valve size we provide to you
is the same as that of the discharge valve.
% Note: Besides the standard size, other sizes are optional (refer to 10.2.4)
Y Note: LT series compressor must be equipped with minimum pressure valve.
5.1.4  Liquid Line Filter Dryer

It will cause damage to the compressor and system even a low moisture content
left in the system, so it’s a must to install a filter drier on liquid line to keep the system
dry.
5.1.5 Sight Glass with Moisture Indicator

It is strongly recommended to install the sight glass with moisture indicator in
order to observe the moisture content in the system. When the moisture content is
high, it is necessary to change the filter dryer
% Note: Hanbell can provide the sight glass with moisture indicator as an option.
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between the oil separator and the injection point, the lubricating oil continuously
flows from the oil separator to the compressor. These lubricants are sprayed into the
bearing and compression chamber, and then carried out with the discharging gas. The
oil will enter the oil separator again and complete the circulation of the oil circuit.
5.2.2  Lubrication and Capacity Control Modulation

The oil will be injected from two oil injection connectors which supply the oil to
high and low stage bearings respectively as shown below. Besides, the connector for
the lubrication of low stage bearings is also used for oil supply to capacity control
system.

[15T

L

High stage bearing oil supply connector

\
Low stage bedring oil supply
connector

Figure 5-5.0il Supply Connector for High Stage & low Stage Bearing
5.2.3 Compressor chamber injection system
In some certain working conditions, the compressor might need liquid injected to
the chamber to lower the discharge temperature and make sure the compressor will be
operated properly. There is one port for liquid injection to chamber. (As shown in the
Figure 5-6 below)
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Figure 5-6.Connector for Liquid Injection to Chamber

1) High Stage Compression Chamber Cooling

After low stage compression, the gas temperature is high. Although the
economizer provides medium pressure air to mix with the low stage discharged gas,
which realizes intermediate cooling to some extent, the refrigerant remains with high
temperature because it is also responsible for the cooling of the motor. Thus, when the
refrigerant with over high temperature is compressed in high stage, the liquid
injection cooling function become a must. That's why Hanbell requires that the high

stage chamber ||qu|d injection Equalizing pipe conneet to the medium pressiure side

cooling must be applied.

wNote: Hanbell recommends to

use oil for liquid injection to !
chamber. St slee)

J— Flow switch i mdl Ol cooler
by vae
. . . . . Evaporator
Basic Oil Circuit System(right) " % hrore

Filter drier
Expansion valve
Manual valve
o4 =

TOr
Solencid valve Sight glass

Solengid valve
Condenser

Manual valve

Figure 5-7. Basic Oil Circuit System
5.2.4  Protection in Oil Circuit
The normal operation of the oil circuit system is critical to the reliability of
compressor. To ensure the normal operation of the capacity modulation, the bearing
lubrication and the cooling effect, please pay attention to the below points:
1) Oil temperature
Hanbell has strict requirements on the oil inlet temperature of the compressor
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when it is running.
When the oil temperature is too low:

% It may lead to the viscosity of the lubricant over high and insufficient oil
supply and abnormal capacity modulation and so on.

% It may cause excessive liquid refrigerant dissolving in the lubricant, which
leads to severe oil being carried over, resulting in oil lacking in the system.
The lubrication effect will be influenced as well, and it will lead to the
bearing to be damaged.

When the oil temperature is too high:

%+ The lubricant viscosity will be reduced, so the lubrication effect will be poor,
which leads to premature of bearing.

It will lead to poor cooling effect, which results in machine stop protection
due to high discharge temperature. Even more, it may cause compressor
stuck.

% High temperature will accelerate the deterioration of the lubricant and
shorten the service life of the bearing. If the lubricant isn't replaced on time,
it may cause serve damage to the compressor.

A Note

1) When the compressor is running, the oil inlet temperature of should be kept
between20°C ~60°C

2) When compressor stops, the oil heater needs to be switched on to make the oil
temperature above 20°C

3) When compressor has stopped for a long time, the oil heater can be switched off.
However, a great number of refrigerant may be dissolved in lubricant due to long
term stop, so the lubricant may be diluted in the lubricant and its viscosity is too
low. That's why the oil requires to be heated to 20°C before machine start.

% Hanbell can provide the oil heater as an option (Refer to 10.4.4) .

2) Oil filter

The cleanliness of the lubricant is very important to the compressor. If the
welding debris or other debris enters the compressor along with the lubricant, it will
lead to the wearing of bearings or the stuck of screw rotors. Thus, Hanbell requires to
install an oil filter and it must be after the oil cooler to ensure no new debris will enter

into the lubricant once it is filtered.
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Meanwhile, we suggest to install a pressure differential switch to detect pressure
drop before & after the oil filter. If the pressure drop bigger than 1.5 bar, the
compressor must be stopped for cleaning or replacing the oil filter to ensure enough
pressure to deliver the lubricant and cleanliness.

* Note: Refer to Figure 5-7 for the layout of oil filter and pressure difference switch.

3) Oil pressure differential

This type of compressor relies on the pressure difference of the lubricating oil to
provide oil circulation power. To ensure that the lubricating oil can be continuously
supplied into the compressor when the compressor is running, the oil pressure of the
compressor lubricating oil and the medium pressure of the compressor must be
ensured. There is a pressure difference of more than 2.5 bar in the cavity. Therefore,
Hanbell requires this protection should be added when designing the system
protection.
4) Oil level protection

The oil supply to compressor cannot be guaranteed only by the oil pressure
differential, so it is suggested to install an oil level switch to ensure the oil circulation.

5) Oil flow protection

To ensure the oil supply and increase the reliability, an oil flow switch is also
suggested to be installed.
% Note: Refer to Figure 5-7 for oil flow switch installation

2) Hanbell provides oil flow switch as an optional (refer to 10.3.1)

5.2.5 Oil cooling system

It is normally used in high pressure ratio working conditions. Under such
working condition, a lot of heat will be generated, and part of the heat will be taken
away by the lubricant, so if additional measures are not taken to cool down the
lubricant, the temperature will be over high, which cannot be able to meet the
conditions of compressor's normal operation

Installing an external coo