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说明：原计划是对A-Line 生产的M泵的转速提高到2倍（即变频器的供电频率从50提高

到100hz），观察M泵的性能变化。但实际测试过程发现变频器的功率不够支持100hz

的测试，所以降低到90hz进行测试。 

Analysis of the torque instrument test data of Beijing Test Center in December 2024 

12/12/2024 

Note: The original plan was to increase the speed of the M pump produced by A-Line to 2 
times (i.e., the power supply frequency of the frequency transformer was increased from 50 
to 100hz) to observe the performance changes of the M pump. However, the actual test 
process found that the power of the frequency transformer was not enough to support the 
100hz test, so it was reduced to 90hz for testing. 



  

表1    M泵50hz        Table 1   M pump 50hz 

Speed rpm

pump 
efficiency

flow/head/water power/shaft power

torque 



 

表2      M泵90hz 

Table 2       M pump 90hz 

根据众所周知的普通离心泵阿菲尼提定律（Affinity rules）：转速提高到2倍，流量增
高到2倍，扬程增高4倍，功率增高8倍。

但是，在表1和表2的最高效率点数据中，转速从2990.8到5293.6rpm，提高1.77倍，
流量从30.146到50.231m3/h 增高1.67倍（按普通离心泵阿菲尼提定律应该是1.77
倍），扬程从23.68 到75.35m 增高3.18倍（按普通离心泵阿菲尼提定律应该是3.13
倍），轴功率从2.859 到13.037kw，只增高4.56倍（低于按普通离心泵阿菲尼提定律



的5.55倍），水功率从1.944 到10.308kw，增高了5.30倍（高于轴功率的提高4.56
倍），导致水泵效率从67.98提高到79.07%，即效率提高1.16倍。这些数据，理论上
说，突破了众所周知的普通离心泵阿菲尼提定律，技术上说，在不改变水泵尺寸的前提下，可

以用提高转速的方法，提高扬程、流量和效率，即形成这种泵的特点：“节能高扬程体积小”。

这个特点对许多使用现场空间受严格限制的应用领域有重要意义，如车、船、航空航天飞行

器、井下和消防车现场等等。 

According to the well-known Affinity rules for ordinary centrifugal pumps: if the speed is 
increased by 2 times, the flow rate will increase by 2 times, the head will increase by 4 
times, and the power will increase by 8 times. However, in the highest efficiency point data 
in Table 1 and Table 2, the speed increased from 2990.8 to 5293.6rpm, an increase of 1.77 
times, the flow rate increased from 30.146 to 50.231m3/h, an increase of 1.67 times 
(according to the Affiniti law of ordinary centrifugal pumps, it should be 1.77 times), the 
head increased from 23.68 to 75.35m, an increase of 3.18 times (according to the Affiniti law 
of ordinary centrifugal pumps, it should be 3.13 times), the shaft power increased from 
2.859 to 13.037kw, only an increase of 4.56 times (lower than the 5.55 times according to 
the Affiniti law of ordinary centrifugal pumps), the water power increased from 1.944 to 
10.308kw, an increase of 5.30 times (higher than the 4.56 times increase in shaft power), 
resulting in the water pump efficiency increasing from 67.98 to 79.07%, that is, the efficiency 
increased by 1.16 times. In theory, these data break through the well-known Affinity Law of 
ordinary centrifugal pumps. Technically, without changing the size of the pump, the head, 
flow rate and efficiency can be increased by increasing the speed, that is, the characteristics 
of this pump are: "energy saving, high head and small size". This feature is of great 
significance to many application fields where the space on site is strictly limited, such as 
vehicles, ships, aerospace vehicles, underground and fire truck sites, etc. 

最为重要的是，根据单级离心泵效率GB 13007-91中国国家标准（图1.  这是一个一般中

国水泵公司的产品很难达到的高标准），当流量50吨/时，效率要求75%。但我们的

90hz专利技术高速泵，可以达到效率80%！！！这预示我们的专利技术高速泵可能是

未来水泵市场的新方向。 



 

图1             单级离心泵效率GB 13007-91中国国家标准 

Figure 1          Chinese national standard GB 13007-91 

Most importantly, according to the Chinese national standard GB 13007-91 for single-stage 
centrifugal pump efficiency (Figure 1.  This is a high standard that hard to achieve by 
products of general Chinese water pump companies), when the flow rate is 50 tons/hour, 
the efficiency requirement is 75%. However, our 90hz patented high-speed pump can 
achieve an efficiency of 80%!!! This indicates that our patented high-speed pump may be a 
new direction for the future water pump market.


