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高压热泵系统
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有益的能源循环
· 回收多余的热量用以产生蒸汽
· 替换电气或生物能锅炉
· 增加运营利润
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高效率低成本的能源
高压热泵系统的目的是通过回收热能为工业客户创造更多的商业价值----为什么我们不使用一种我们早已付过钱的能源呢？因为技术上的独特性，此高压热泵系统能在以前类似的热泵系统无法达到的温度下运行。可以将低温热量转化为高温热量，无论是热水还是蒸汽（最高10 巴/约为9.87标准大气压）。为什么不将区域供热与高压热泵系统结合使用？
热泵的工作介质是氦气。此介质拥有许多不错的特点。如氦气无味，不易燃，不易爆，不具毒性，以及GWP（全球暖化潜能）和ODP（臭氧消耗潜能）均为零。

灵活多变的运营方式
与其他热泵系统不同的是，此高压热泵系统可以在不同的运营条件下都能保持其高效能。此高压热泵系统能在20%到100%的不同的投料程度下进行正常的运转。系统还能对剧烈的温度改变进行适时的系统调整，从而让系统正常运行。其控制系统还能根据不同的热能需求程度自动调整多个高压热泵系统间的投料水平，从而保证整个系统始终处于最佳运行状态。这就保证了高压热泵系统在不同的环境条件下的灵活，可靠的特性，从而让系统能正常地运行。

设计
高压热泵是一套包含四个循环相连的机器系统。具体来说是四个圆筒状，带有双向活动的十字型活塞，成V型的机器。
高压热泵系统，顾名思义，其内部循环的气体是加压的。高压热泵系统拥有不同的子系统，分别对应润滑油和冷却，工作介质和控制，以及系统诊断和记录。

各种典型应用
高压热泵系统可以将浪费掉的热能重新转化为可使用的热能，或者将供热和制冷高效率地结合起来。例如：
· 保持在10摄氏度的制冷和产生大约3巴压强的蒸汽：
· 450千瓦的蒸汽量。
· 220千瓦的制冷。
· 使用270千瓦电力（总体制冷性能系数COP为2.5）。
· 45摄氏度的热循环以及120摄氏度下产生的热水：
· 440千瓦所产生的热水。
· 使用220千瓦电力（产生热量一侧的制热性能系数为2.2）。

利用不同的原材料可以产生更高温度的蒸汽。 比如：
· 利用区域供热系统（90摄氏度）作为热源产生的大约10巴的蒸汽
· 450千瓦的蒸汽量。
· 270千瓦的区域热量消耗。
· 使用200千瓦的电力（产生热量一侧的制热性能系数为2.2）。
· 产生大约7巴的蒸汽和在45摄氏度的废热循环
· 450千瓦的蒸汽。
· 使用230千瓦电力（产生热量一侧的制热性能系数为2.0）。
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安装
高压热泵系统通常是将机器安装在锅炉房，配电机房，或者放置其他机器房间的水泥地面上。高压热泵系统的总毛重约为10000公斤。为了高压热泵能正常运转，系统周边要与其他物体保持约一米的距离空间。
· 连接：
· 专用水循环SO/DIN法兰管道。
· 驱动机装置柜安装在地面上或墙面中。
· 远程遥控诊断和运行监视需要使用的互联网连接。
· 主机和热泵需要的三项400伏交流电接口。如需要可提供690伏交流电接口。
· 工作介质：50  l 加压氦气瓶（R-704, 品质标准）
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主要参数
· 标准运行状态下
               热能输出        500千瓦
               制冷输出        250千瓦
               电力消耗        250千瓦
               制热性能系数COP-h的通常范围为1.5-3.0。
· 运行区域
机器产生热能的一侧最高温度为195摄氏度。
机器制冷的一侧最低温度为零下5摄氏度。
· 启动时间
冷启动：输出热水小于十分钟。输出蒸汽30-60分钟。
预热后启动：输出热水小于5分钟。输出蒸汽小于10分钟。
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HIGHLIFT HEAT PUMPS
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Profitable Energy Recycling
- Recycle excess heat to steam
- Replace electrical or fossile fuel boilers

- Increase operational profit
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Cost efficient energy

efficiency

The purpose of the SPP HighLift heat pump is
to add value to industrial customers by
recycling thermal energy — why not utilize an
energy source that is already paid for? Due to
the unique technology, SPP HighLift heat
pumps can operate at temperatures
previously unattainable by heat pumps. SPP
HighLift heat pump can refine heat into high
temperature heat, either as hot water or

steam (up to 10 barg). Why not use district
heating in combination with SPP HighLift to
generate steam?

The working medium of the heat pump is
helium gas. The working medium has many
nice properties. The gas is odourless, not
flammable or explosive, not poisonous and
has both a GWP and ODP of zero.

Flexible operation

In contrast to many other heat pump
technologies, SPP HighLift heat pumps can
operate at high efficiency when the conditions
vary. The heat pump can operate at loads
from 20 o 100% and will quickly adapt to even
large changes in temperatures — the heat
pump will easily handle rapid changes of e.g.
50°C of the sink/source. The control system
can avtomatically change the load to
accommodate changes in demand and will
optimize the operation of heat pumps when
more than one heat pump is installed. This
ensures flexible and reliable operation under
varying conditions.

Design

The SPP HighLift heat pump is a four-circuit,
alpha-configuration Stirling engine.
Physically, the SPP HighLift is a 4-cylinder go®
V-engine, of the crosshead-type with double-
acting pistons.

The enginefheat pump’s gas circuits are
pressurized. The heat pumps have separate
subsystems for oil lubrication and cooling,
working medium handling and control,
diagnostics and logging.

Typical applications

The SPP HighLift heat pumps can be used for
generating useful heat from waste heat, or
combined heating and cooling at high
efficiency. For example:

Cooling at 10°C and steam generation at
3.0barg:
o 450 kW of steam production and
o 220 kW of cooling,
o using 270 kW of power (overall COP =
2.5).
Waste heat recycling at 45°C and hot
water production at 120°C:
o 440 kW of hot water produced,
o Using 200 kW of power (hot side COPy
=2.2)

Higher temperature steam can be efficiently
generated from various heat sources. For
example:

Steam generation at 10.0 barg using
district heating (at 90°C) as a heat
source:
© 450 kW of steam production and
o 270 kW of district heating
consumption,
© using 200 KW of power (hot side
COPy=2.2).
Steam generation at 7.0 bary and
waste heat recycling at 45°C.
o 450 kW of steam (~1 t/h),
o using 230 kW of power (hot side
COPh=2.0)

Installation

The SPP HighLift is installed with engine
mounts on concrete floors, in boiler rooms,
engine rooms or machine rooms. The total
mass of the heat pump is approximately
10.000 kg. About one meter free space is
needed around the enginestheat pump for
service

Connections:

o SO/DIN flanges for water circuits.

o Drives cabinet on floor or wall mount.

o Internet connection for remote
diagnostics and performance
monitoring

o Three phase 400Vc for main motor
and pumps. Equipment for 690V c is
available on request.

© Working medium: 5o | pressurised
helium bottles (R-704, balloon quality)




image4.png




image5.png
Typical performance

Typical output (hot) 500 KW
Typical output (cold) 250 KW
Typical power consumption 250 KW
Coefficient of Performance, COP, typical range 15-3.0
Output range 20-100%
Operation range
Maximum temperature (ot side) 195 C
Minimum temperature (cold side) 5C
Maximum steam pressure 10 bar

Startup times

cold start | preheated start

hot water production
steam production

<10 min <5min
30-60 min <10 min





